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The  Forty-Fifth  Annual  Meeting  of  the  American  Neurological  Asso- 
ciation was  held  in  Atlantic  City,  X.  J..  June  16-18,  1919 


PRESIDENTIAL    ADDRESS 
thp:    physician    and. human    conservation 

TAMES    H.    McBRIDE,    M.D. 

LDENA,     I  ALIF. 

'  >n  this  occasion,  when  you  might  expect  me  to  speak  in  the  line  of 
the  specialty,  the  subject  of  human  conservation  may  seem  rather 
remote.  It  has  none  of  the  interest  of  novelty  and  has  no  problems 
for  the  laboratory  except  that  oldest  of  laboratories  in  which  the 
problems  of  life  are  being  solved.  The  subject  is  familiar,  but  life  is 
'made  of  familiar  things  of  which  we  find  it  necessary  frequently  to 
remind  ourselves,  and  experience  teaches  that  it  is  much  more  profit- 
able to  be  reminded  than  to  be  instructed. 

The  existence  of  so  much  disease  that  is  preventable,  the  increasing 
amount  of  insanity,  feeble-mindedness  and  imbecility  that  are  usually 
evidence  of  individual  and  family  degeneracy,  the  poor  showing  of 
young  men  in  our  recent  war  conscription,  and  other  conditions  of  had 
import  too  numerous  to  be  recounted  have  led  me  to  consider  at  this 
time  the  subject  of  disease  prevention  and  human  conservation.  This 
can  only  be  a  suggestion,  as  there  is  no  time  to  frame  an  argument ;  it 
can  only  be  a  hint  of  the  facts,  not  a  presentation  of  them. 

My  subject  is  not  so  remote  from  our  specialty  as  it  may  seem,  for 
we  are  interested  in  disease  and  its  prevention,  and  conservation  deals 
with  both.  The  great  merit  of  prevention  is  that  it  begins  at  the  source 
and  that  is  the  place  to  stop  trouble.  To  bring  a  dying  man  hack  to 
life  and  health  is  more  attractive  and  picturesque  than  the  homely 
process  of  preventing  him  from  being  sick.  Just  a  plain  healthy  man 
may  be  useful,  but  he  is  not   necessarily  interesting — society,  how- 
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ever,  prefers  that  a  man  should  first  be  healthy.  We  have  wasted  a 
\  ast  amount  of  human  material  in  the  past  through  mere  neglect ;  we 
have  wasted  as  much  more  through  being  satisfied  to  care  for  the 
wreckage,  without  considering  how  to  stop  the  supply.  The  result  has 
been  that  while  we  have  been  building  hospitals  and  asylums,  disease 
has  been  increasing  with  the  growth  of  population,  so  that  the  age-old 
"pestilence  that  walketh  in  darkness,"  in  the  form  of  devitalizing  con- 
ditions, has  been  breeding  disease  and  degeneracy  and  pouring  its 
victims  through  the  gates  of  charity. 

There  is  much  unused  power  in  the  medical  profession  in  this 
country,  some  of  which  might  surely  be  devoted  to  educating  the  public 
to  understand  the  importance  of  human  conservation.  Resolutions  of 
societies  and  well-meaning  presidential  addresses,  unassisted  by  organ- 
ized effort,  will  probably  get  no  farther  than  to  illustrate  the  infant 
death  rate  of  good  intentions. 

The  physician  witnesses  the  growth  and  the  unmaking  of  men  in  a 
way  that  others  do  not.  He  sees  that  simple,  wholesome  living  pro- 
duces healthy  and  effective  lives.  He  sees  untrained  and  therefore 
incompetent  men  and  women  struggling  in  a  bad  environment,  becom- 
ing prematurely  old,  octogenarians  at  forty.  He  sees  children  who  are 
underfed  and  dwarfed  in  mind  and  body  repeating  later  in  their  own 
incompetence  the  incompetent  lives  of  their  parents. 

We  doctors  have  in  the  main  been  carrying  on  an  ambulance 
service  in  the  past,  that  is,  we  have  been  picking  up  the  injured.  It 
has  been  a  great  work  unequaled  by  any  other  human  agency.  It  has, 
however,  been  a  partial  service,  in  that  it  has  dealt  mainly  with  results 
and  has  achieved  relatively  little  in  the  way  of  prevention.  This  was 
unavoidable  as  it  has  been  only  within  the  past  few  decades  that  our 
knowledge  of  the  obscure  sources  of  many  diseases  and  degeneracies 
has  permitted  the  formulation  of  a  general  plan  for  health  conservation 
that  would  accomplish  such  results  as  are  today  possible. 

PLAN     FOR    CONSERVATION     OF     HEALTH     NEEDED 

A  conservation  plan  should  be  much  more  than  one  to  prevent  con- 
tagious diseases  or  even  to  prevent  all  disease.  It  should  be  a  plan 
for  human  reconstruction  in  the  broadest  sense,  not  alone  for  cripples 
or  for  defectives,  but  for  rebuilding  the  bodies  of  all  the  people, 
beginning  with  childhood  and  not  necessarily  ending  with  completed 
growth.  Such  a  plan  should  be  administered  by  the  government.  The 
business  of  the  profession  will  be  to  secure  the  adoption  of  a  plan. 
It  will  require  the  united  efforts  of  physicians  acting  in  every  com- 
munity to  educate  the  people  and  show  them  what  human  conserva- 
tion means.     Unless  the  general  public  can  be  convinced  of  the  neces- 
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sity  for  it,  the  government  will  be  slow  to  put  a  constructive  program 
in  force. 

The  large  number  of  our  young  men  who  could  not  pass  the  exam- 
ination for  the  army  during  the  recent  war  furnished  convincing  evi- 
dence that  there  is  in  this  country  a  great  deal  of  poor  physical  develop- 
ment. It  is,  too,  quite  possible  that  some  defects  were  overlooked,  but 
certainly  enough  were  exposed  to  show  the  physical  vigor  of  Americans 
is  not  what  it  might  be  or  what  it  ought  to  be.  The  fact  that  so  much 
degeneracy  was  shown  to  exist  in  persons  of  the  ages  of  those  exam- 
ined, would  indicate  that  there  are  others  older  and  others  younger  who 
are  equally  at  fault  physically.  The  humiliating  revelations  of  these 
army  examinations  are  an  admonition  to  the  country  to  see  that  the 
boys  and  girls  of  our  day  have  the  training  that  will  enable  them  to 
meet  successfully  the  tests  of  active  life. 

There  is  fortunately  a  growing  interest  in  the  medical  profession 
in  preventive  measures  which  is  reflected  in  activities  of  various  states 
and  in  that  of  the  general  government.  The  health  work  in  cities, 
the  community  nursing,  the  follow-up  work  of  dispensaries  and  hos- 
pitals, the  new  interest  in  housing  one  of  the  biggest  of  human  prob- 
lems, these  and  many  other  activities  are  educating  the  public  for  the 
comprehensive  program  that  will  some  day  come. 

NATIONAL    HEALTH     PLAN 

We  have  also  in  recent  years  been  moving  toward  a  national  health 
plan  in  the  activities  of  the  marine  hospital  service,  the  work  of  the 
Surgeon-General's  Office  and  the  annual  health  lectures  provided  by 
the  American  Medical  Association.  The  next  step  should  be  a  com- 
prehensive plan  for  the  entire  country.  It  is  not  possible  nor  necessary 
to  suggest  a  scheme  here,  but  if  the  profession  could  induce  congress 
to  appoint  a  medical  commission  to  investigate  the  need  for  a  health 
program,  such  a  body  could  easily  produce  evidence  of  the  necessity 
for  it  and  secure  action. 

BEGINNING     OF     PREVENTIVE     MEDICINE 

There  is  no  finer  chapter  in  medical  history  nor  one  that  is  more 
significant  than  that  which  records  the  first  achievements  in  prevention 
of  disease.  When  the  genius  of  a  country  doctor  connected  the  milk- 
maid with  the  cow,  and  devised  prevention  by  vaccination,  he  took  the 
first  step  toward  doubling  the  usefulness  of  our  profession  by  showing 
that  some  diseases  may  be  prevented.  What  Jenner  demonstrated  was 
not  only  a  matter  of  science  but  a  social  fact  of  great  importance. 
The  prevention  of  disease  earlier  received  an  impetus  from  the  old 
Venetians  when  they  put  the  word  quarantine  in  the  dictionary.    They 


4  JAM  US    II.     McBRlDE 

might  have  waited  until  the  plague  had  developed  in  the  city  and  then 
have  administered  their  remedies;  they  preferred  prevention. 

SOCIAL    LOSS     FROM     DISEASE 

Eleven  thousand  young  men  applied  for  the  Naval  Reserve  in  1913 
and  only  316  were  found  physically  fit.  It  has  been  said  that  thc:-e 
tests  are  severe.  They  are.  Should  the  United  States  lower  its 
standard  to  fit  our  degenerate  youth  or  should  we  raise  the  physical 
level  of  our  manhood?  These  tests  are  probably  not  higher  than  those 
any  normal  young  man  should  be  able  to  pass. 

The  annual  social  loss  from  disease  is  equal  to  the  destruction  of  a 
great  war.  This  is  all  the  more  regrettable,  because  most  of  it  is 
preventable.  It  is  a  serious  thing  that  there  are  more  than  500,000 
deaths  from  preventable  diseases  in  this  country  every  year,  400  times 
the  number  that  were  lost  on  the  Titanic,  a  tragedy  that  shocked  the 
world.  Three  hundred  thousand  babies  die  before  they  are  a  year  old, 
a  loss  of  which  the  figures  are  a  poor  measure.  More  people  die 
before  the  fiftieth  year  in  the  United  States  now  than  in  the  time  of 
our  grandfathers,  though  in  several  European  countries  more  people 
live  beyond  the  fiftieth  year  than  was  the  case  two  generations  ago. 

Ripley  says  that  of  100  Jewish  babies  born  in  Massachusetts,  fifty 
will  be  alive  at  the  end  of  seventy  years.  Of  100  babies  other  than 
Jews  born  in  Massachusetts,  fifty  will  be  dead  in  forty-seven  years. 
Why  is  there  this  difference  of  twenty-three  years  under  essentially 
the  same  environment?  Is  it  due  to  a  more  intelligent  care  of  health 
and  a  better  scheme  of  life? 

There  are  said  by  school  authorities  to  be  500,000  feebleminded 
children  in  the  public  schools  of  this  country,  and  it  is  probable  that 
there  are  several  times  that  number  in  the  adult  population.  These 
morons  breed  true  to  the  laws  of  degeneracy  in  families  of  ten  and 
fifteen  children.  Where  will  this  country  find  room  for  the  2,000,000 
or  3,000,000  degenerates  of  this  class  that  we  will  have  two  genera- 
tions from  this  time?  Has  this  Association  ever  called  public  attention 
to  the  danger  that  the  feebleminded  may  pollute  the  healthy  blood  of 
this  nation? 

Man  seems  to  be  the  hardest  of  all  animals  to  kill.  Human 
beings  will  survive  mistreatment  that  would  kill  pigs  and  cows.  If  a 
man  kills  another  with  an  ax  or  a  pistol,  he  is  punished;  if  he  should 
kill  a  man  with  a  slum  house,  he  is  not  punished,  though  the  men  who 
rent  slum  houses  are  so  much  more  dangerous  that  men  with  axes  and 
pistols  are  relatively  harmless  creatures.  The  owners  of  slum  houses 
help  to  fill  our  hospitals  with  sick  and  insane,  and  in  addition  they 
furnish  a  large  supply  of  degenerates  who  prey  on  society.     A  general 
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plan  of  health  conservation  should  remedy  these  and  other  like  con- 
ditions that  cause  much  of  the  disease  we  see  in  public  hospitals  and 
much  of  the  degeneracy  that  we  meet  outside  of  them.  These  cases  of 
disease  are  the  natural  drift  from  such  sources  as  bad  housing  and  its 
many  attendant  evils  that  are  spreading  like  an  epidemic  not  only  in 
cities,  but  on  farms  and  in  villages.  Such  insanitary  homes  with  their 
inadequate  care  of  children  are  the  causes  of  much  stunted  growth, 
incompetence  and  disease.  Here  also  only  -a  comprehensive  program 
of  health  conservation  can  correct  these  evils. 

Xo  discussion  of  this  subject  could  properly  omit  mention  of  our 
educational  system :  While  the  government  plan  of  health  conservation 
could  not  be  made  to  apply  to  education  in  the  states,  it  could  by  sug- 
gestion and  advice  make  health  conservation  in  all  the  states  the  first 
consideration  in  education.  Indirectly,  therefore,  a  government  plan 
would  determine  that  the  states  did  their  duty. 

HEALTH     CONSERVATION     SHOULD     BEGIN     IN     PUBLIC     SCHOOLS 

If  we  are  to  prevent  physical  degeneracy,  or  rather  if  we  are  to 
stop  that  which  is  now  going  on,  we  must  begin  with  the  children  in 
the  public  schools.  Their  health  should  not  only  be  guarded,  but  the 
training  of  their  bodies  is  quite  as  important  as  the  training  of  their 
minds.  This  should  appeal  to  the  intelligence  and  public  spirit  and  the 
essential  loyalty  of  every  physician,  less,  however,  as  a  medical  prac- 
titioner, than  as  a  man  who  understands  or  ought  to  understand  the 
importance  of  medical  sociology.  Every  man  and  woman  who  walks 
the  streets  today  is  essentially  a  product,  physically  and  mentally,  of 
our  schools.  Has  our  educational  system  been  a  success  —  if  not, 
why  not? 

The  power  and  much  of  the  genius  of  a  nation  depends  on  the 
health  of  its  citizens,  and  the  preparation  for  effective  living  and 
national  achievement  should  be  made  chiefly  during  the  growing 
period.  These  little  folks  who  are  the  raw  material  of  our  future 
citizenship  are  naturally  outdoor  animals.  Their  mental  activity  is 
founded  on  physical  activity.  Our  schools  will  never  be  organized  on 
the  proper  basis  until  we  recognize  and  put  in  practice  the  fundamental 
principle  that  physical  training  should  be  the  foundation  of  mental 
training. 

Every  medical  man  should  have  an  immediate  interest  in  existing 
methods  of  education,  and  especially  in  the  conditions  under  which 
those  methods  are  applied,  and  of  all  physicians  the  specialist  in  ner- 
vous and  mental  diseases  should  have  the  greatest  interest.  Any  one 
of  the  younger  specialists  of  this  Association  could  go  into  any  public 
or  private  school  today  and  select  with  an  approximation  to  accuracy 
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a  pretty  large  group  of  pupils  who  will  probably  be  his  patients  or  his 
contemporaries'  patients  fifteen  or  twenty  years  from  this  time.  He 
will  need  to  interpret  the  significance  of  the  nervous  attitudes  of  the 
children,  the  instability  of  nerve  centers  shown  in  the  facial  expression 
and  in  the  general  irregular  muscular  movements  and  other  familiar 
signs  of  imperfect  development.  One  sees  in  these  cases  the  results 
of  half-starved  nerve  centers,  and  neglected  muscular  activities, 
struggling  in  vain  for  normal  expression  in  a  turmoil  of  wasteful  effort. 

Hundreds  of  thousands  of  young  people  are  yearly  going  out  into 
the  world  unprepared  for  life  because  their  only  training  in  school,  if 
training  it  may  be  called,  has  been  a  system  based  on  word  symbols. 
There  is  little  or  no  discipline  for  young  people  in  the  unrealities  of 
books ;  they  cannot  connect  them  with  life,  for  to  them  life  is  in  doing. 
The  failure  that  so  many  of  them  experience  in  after  years  is  also 
due,  in  large  degree,  to  a  lack  of  proper  physical  development.  From 
the  bad  mentarl  training  and  the  neglect  of  the  body  there  results 
much  retardation,  mental  stagnation  and  physical  disability,  which 
make  incompetents  of  many  and  invalids  of  others,  while  a  few, 
through  the  miracles  that  nature  daily  performs,  get  into  the  small 
class  of  successful  people. 

The  commission  appointed  by  the  National  Educational  Association 
says  in  a  recent  report  that  it  would  focus  secondary  education  on  the 
great  social  objectives,  and  it  places  the  health  of  the  young  at  the 
head  of  the  list.  This  is  encouraging  for  our  teachers  as  a  class  have 
been  slow  to  recognize,  if  indeed  they  do  recognize,  the  important  fact 
that  health  and  sanity  and  success  in  life  depend  more  on  good  physical 
development  than  on  all  the  book  knowledge  that  has  been  or  can  be 
packed  into  the  healthily  rebellious  minds  of  the  young.  It  is  true  that 
manual  training  and  kindred  instructions  is  given  in  certain  schools, 
but  it  has  not  reached  the  great  mass  of  boys  and  girls  of  this  country. 

It  is  a  fundamental  fact  in  human  development  that  young  people 
have  a  positive  hunger  for  doing  things,  for  learning  as  the  race 
learned,  to  think  by  doing.  The  greatest  discovery  man  has  made  to 
date  was  the  first  tool  he  fashioned.  It  was  the  chief  means  of  the 
early  development  of  the  race,  and  so  deeply  is  this  primitive  talent 
planted  in  the  brain  that  every  psychiatrist  knows  that  the  ability  to  do 
things  is  one  of  the  last  faculties  lost.  In  teaching  the  young  how  to 
use  the  hands,  the  teacher  is  leading  them  over  the  long  way  the  race 
came ;  the  teacher  helps  them  to  short-circuit  the  race  process.  In  this 
way  even  a  dull  boy  can  be  taught  to  do  some  one  thing  well,  and  such 
training  will  save  many  from  the  failure  that  has  condemned  thou- 
sands to  insanity,  crime  or  pauperism. 
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Any  physician  who  has  seen  much  of  the  insane  in  public  institu- 
tions must  have  been  impressed  with  the  large  number  of  this  class 
whose  mental  disorder,  where  the  basic  cause  could  be  explained,  has 
been  chiefly  due  to  the  fact  that  they  had  never  learned  to  do  any  one 
thing  well.  The  dullards  and  incompetents  that  come  from  our  public 
schools  would,  if  they  could  speak,  tell  a  tragic  story  of  the  failure  of 
the  educational  side  of  our  social  system. 

RESPONSIBILITY    OF    MEDICAL    PROFESSION     FOR    CONSERVATION 

OF     HEALTH 

It  is  an  important  truth  that  nothing  stands  alone  in  this  world,  not 
even  a  medical  association.  We  go  up  or  down  together.  We  are  here 
today  not  solely  because  we  are  physicians,  but  also  for  the  reason 
that  society  created  us  as  a  profession  because  it  needed  us,  and  we 
are  therefore  always  serving  its  purpose.  Our  most  private  work  is 
really  a  social  and  public  work,  so  that  in  all  we  do  we  are  going  on 
the  errands  of  society.  Each  one  of  us  is  an  essential  part  of  this 
moving  human  order  that  keeps  society  together  and  holds  humanity 
to  its  sober  tasks. 

The  world  is  passing  into  a  new  era.  Though  wars  cease  and  the 
harsher  strifes  of  men  may  disappear,  the  old  struggle  will  go  on 
under  other  forms  which  in  the  long  run  will  be  quite  as  destructive. 
Again  the  final  test  is  the  individual  test,  for  in  last  analysis  the  reserve 
power  of  a  nation  rests  on  the  ability  of  men  and  women  to  endure 
stress. 

We  cannot  say  that  race  decay  has  not  already  begun  among  the 
people  of  this  country.  There  is  much  evidence  that  it  has  begun. 
No  race  nor  nation,  not  even  our  own,  can  ever  be  free  from  the  con- 
ditions that  produce  degeneracy.  These  are  inherent  in  every  form 
of  human  organization.  They  are  all  the  more  dangerous  for  being 
subtle  and  obscure  in  operation.  They  may  act  through  generations 
lowering  the  resistances  of  individuals  arid  families,  and  in  widening 
circles  a  nation  becomes  involved. 

Every  medical  association  and  every  society  should  do  systematic 
educational  work  with  the  public  in  the  interest  of  a  human  conserva- 
tion program.  Medical  men  should  not  be  willing  to  leave  to  others 
the  credit  or  the  task  of  leading  in  this  movement,  which  is  specifically 
a  social  duty  of  physicians.  The  profession  owes  it  to  society  and  to 
its  own  character  as  a  scientific  and  progressive  body  to  demand  that 
the  health  and  physical  vigor  of  the  men  and  women  of  the  nation 
be  cared  for  by  the  nation,  and  raised  to  the  highest  standard.  For 
this,  or  any  association  of  specialists,  to  take  official  notice  of  this 
subject,    I    realize   would   be   a   departure    from   custom.      Departures 
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from  custom,  new  activities,  arc  generally  highly  beneficial.  They 
furnish  stimulating  experiences  and  a  new  form  of  spiritual  exercise 
that  is  needed  by  the  best  of  men  and  even  by  associations.  They 
take  the  individual  into  bracing  altitudes;  they  have  been  tonics  to  the 
social  body  in  many  an  invalid  period.  All  advance  has  been  due  to 
rtures,  that  is.  to  new  views,  and  new  ideals  that  in  all  ages  have 
set  men's  thoughts  in  higher  and  better  ways.  It  has  been  such 
departures  that  have  roused  the  inquiring,  pioneering  spirit  that  has 
led  to  great  discoveries  and  kept  men  moving  toward  new  horizons. 

In  this  period  of  industrial  and  social  reconstruction  when  all  inter- 
tests  are  becoming  intertwined,  when  human  interspaces  grow  smaller,* 
and  new  relations  create  problems  that  change  our  views  of  life  and 
society,  it  is  necessary  that  the  medical  profession  also  make  certain 
readjustments,  that  it  annex  human  interests  to  its  older  activities,  if 
its  members  are  to  maintain  its  fine  traditions  and  keep  step  with  social 
progress. 

All  professional  life  is  beset  by  the  danger  of  a  certain  bias  which 
habits  of  work  in  any  special  line  tend  to  create.  We  humans  are 
made  of  malleable  material  and  we  are  likely  to  be  moulded  to  a  rather 
definite  shape  by  our  occupation,  all  the  more  likely  because  the  process 
is  unconscious.  It  is  not  easy  to  resist  the  common  tendency  to  become' 
set  in  certain  habits  and  ways  of  thinking,  with  the  result  of  lessening 
of  general  interests,  a  limiting  of  intellectual  curiosity  and  growth, 
which  cause  many  men  to  atrophy  on  some  of  the  best  sides  of 
character. 

Society  needs  now,  and  needs  more  than  ever  before,  men  who 
answer  to  that  severest  test  of  character  —  the  ability  to  grow.  Not 
the  linear  growth  that  is  in  the  direct  way  of  men's  daily  work  and 
which  is  a  relatively  easy  process ;  men  are  needed  who  are  capable  of 
lateral  growth,  who  recognize  the  new  human  borderland  of  interests 
that  increasingly  demand  attention.  It  needs  men  who  take  the  social 
view  of  their  work,  who  understand  the  individual  and  social  value 
of  life  and  see  the  importance  of  increasing  that  value. 

The  people  of  this  country  do  not  appreciate  the  need  of  human 
conservation ;  they  have  not  been  told  as  only  doctors  could  tell  them 
that  it  is  necessary  and  urgent.  Shall  we  wait  and  allow  society 
finally  to  lead,  or  shall  we  take  the  wider  view  of  our  mission,  and 
become  the  pioneers  of  a  great  constructive  movement? 

And  now  permit  me,  gentlemen,  to  indulge  my  fancy. 

Fifty  years  from  this  time  a  medical  historian  will  refer  to  this 
Congress  and  the  proceedings  of  this  section.  To  make  the  record 
complete  he  may  mention  the  poor  performance  of  this  presidential 
hour.     I  read  what  he  will  write :    "At  the  opening  of  the  neurological 
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section  the  president  omitted  the  subject  of  neurology  and  spoke  on 
human  conservation,  though  he  did  this  rather  apologetically,  as 
though  he  were  afraid  of  offending  someone.  Being,  however,  an 
elderly  man  and  evidently  a  person  of  good  intention-,  he  was  listened 
to  politely. 

"After  that  time  the  medical  profession  went  far  beyond  the  feeble 
suggestions  of  the  speaker,  of  1919,  and  the  American  Neurological 
Association  in  particular  recognizing  the  importance  of  medical 
sociology  made  itself  famous  by  developing  a  plan  that  has  achieved 
astonishing  results  in  fifty  years.  Briefly,  the  physique  of  the  Amer- 
ican people  has  been  recreated  since  that  time  and  they  now  are  known 
as  the  most  vigorous  and  virile  and  efficient  nation  in  the  world. 

"The  writer  regrets  to  say  that,  after  careful  research,  he  has  failed 
to  find  any  record  of  the  name  or  the  fame,  if  he  had  any,  of  the 
president  of  the  American  Neurological  Association  of   1919.'' 


IN    MEMORIAM 


DR.     JAMES     JACKSON     PUTNAM     AND     DR.     ALFRED 
REGINALD     ALLEN 

ADDRESS     IN      MEMCRIAM 

CHARLES    K.     MILLS.    M.D..    LL.D. 

PHILADELPHIA 


JAMES     JACKSON     PUTNAM 
1846-1918 

Gentlemen :  We  are  met  here  today  to  honor  the  memory  of  two 
men  respected  and  beloved  by  the  members  of  this  Association.  The 
first  of  these,  Dr.  J.  J.  Putnam,  since  our  last  meeting  went  to  his 
rest  in  the  fullness  of  years,  surrounded  by  his  family  and  friends ; 
the  second,  Major  Alfred  Reginald  Allen,  in  his  early  prime,  died  on 
the  field  of  honor  in  France. 

Dr.  Putnam  was,  in  1875,  one  of  the  founders  of  our  Association, 
and  from  that  time  until  a  year  or  two  before  his  death  was  in  almost 
constant  attendance  on  its  meetings.  I  met  him  first  in  June,  1882, 
at  the  first  meeting  that  I  attended,  having  been  elected  the  previous 
year.  My  going  into  the  Association  was  within  seven  years  of  its 
foundation  and  most  of  the  original  group  of  thirty-five  were  still  alive 
and  some  of  them  in  attendance  at  the  meeting.  These  included  Dr. 
William  A.  Hammond  and  Dr.  E.  C.  Seguin  of  New  York,  Dr.  J.  S. 
Jewell  of  Chicago,  Dr.  F.  T.  Miles  of  Baltimore,  Dr.  Robert  T.  Edes 
of  Boston,  and  a  few  others.  I  was  warmly  received  by  these  men 
and  especially  by  Dr.  Putnam,  and  I  ever  afterwards  cherished  a  deep 
regard  and  esteem  for  him. 

It  must  be  remembered  that  this  was  thirty-seven  years  ago  and  I 
was  then  beginning  my  struggle  for  a  place  in  the  neurologic  world. 
My  contributions  to  neurology  were  then  meager  in  number  and  not  of 
much  importance,  although  I  had  written  a  few  papers  on  the  subject 
of  cerebral  localization  then  attracting  widespread  attention. 

Dr.  Putnam  sought  me  out  and  spoke  encouraging  words  which 
I  gratefully  appreciated.  His  kindness  and  sympathy  were  always  in 
evidence.  Anyone  striving  to  add  to  the  sum  of  knowledge  and  having 
the  welfare  of  his  fellow  creatures  at  heart  was  always  sure  to  find 
in  him  a  friend. 


JAMES    JACKSON     PUTNAM 

1846-1918 


IN     MEMORIAM  11 

I  soon  found  that  he  possessed  stores  of  information  and  exalted 
ideas.  He  was  both  an  inductive  and  a  deductive  worker.  He  loved 
to  penetrate  into  the  secrets  of  the  nervous  system  with  the  material 
tools  of  hi-  trade,  and  at  the  same  time  to  give  wing  to  his  powerful 
scientific  imagination.  lie  was  never  purely  a  technician,  although 
he  had  much  technical  knowledge,  the  foundations  of  which  were 
laid  during  his  stay  in  ( iennany  and  England  soon  after  his  graduation. 
His  mind  had  a  philosophical  bent,  which  at  times  reminded  one  of 
his  old  master,  Hughlings  Jackson. 

At  the  meetings  of  our  Association  he  sometimes  discussed  papers 
in  which  he  was  deeply  interested,  but  never  unless  he  really  had 
something  to  say,  a  fact  which  was  soon  recognized  by  his  colleagues. 
He  never  suffered  from  the  cacoethes  loquendi,  a  disease  so  often 
afflicting  one's  fellowmen,  and  yet  he  loved  an  honest  argument  with 
an  earnest  antagonist. 

I  arise  to  bear  testimony  to  the  esteem  and  affection  in  which 
Dr.  Putnam  was  held  by  me,  as  by  the  other  members  of  our  Associa- 
tion. His  death  was  a  great  loss  to  his  family,  to  the  community  in 
which  he  lived,  and  to  his  medical  colleagues  who  were  so  often 
indebted  to  him  for  new  ideas. 

Those  among  us  who  have  reached  and  passed  our  three  score  years 
and  ten  perhaps  more  profoundly  appreciate  our  loss  when  one  who 
has  been  for  many  years  a  friend  and  co-worker  is  taken  from  our 
midst,  than  do  those  who  feel  that  the  days  of  their  years  are  still 
unnumbered,  and  yet  I  am  sure  that  the  younger  and  middle-aged,  as 
well  as  the  older  members  of  our  Association  will  alike  feel  the  great 
deprivation  which  came  upon  us  when  Dr.  Putnam  was  taken  from  us. 

As  Dr.  Edward  W.  Taylor,  the  colleague  of  Dr.  Putnam  both  in 
hospital  and  college  work,,  will  present  a  complete  biographic  sketch 
and  appreciation  of  him.  I  will  not  go  into  any  details  regarding  his 
life  and  works.  Some  of  the  most  important  contribution-  of  Dr. 
Putnam  to  neurology,  however,  are  before  my  mind  and  will.  I  know. 
be  recalled  by  all  here.  1  remember  especially  his  early  work  in  cere- 
bral localization;  his  papers  on  the  mixed  scleroses,  describing  the 
affection  of  the  spinal  cord  to  which  his  name  with  propriety  has  been 
given;  and  his  numerous  later  contributions  on  psychoanalysis  and 
social  consciousness.  \  discussion  of  these  work-  and  many  other 
facts  regarding  the  labor-  and  intellectual  capacity  of  Dr.  Putnam  1 
leave  to  Dr.  Taylor,  simply  remarking  in  conclusion  that  the  qualities 
which  always  impressed  me  most  were  his  simplicity,  kindliness, 
modesty,  and  sterling  honesty. 
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ALFRED     REGINALD     ALLEN 
1876-1918 

The  members  of  this  Association  will  recall  that  a  biographic  sketch 
and  appreciation  of  Major  Alfred  Reginald  Allen,  written  by  me,  was 
published  in  the  Archives  of  Neurology  and  Psychiatry.  Jan- 
uary, 1919.  As  probably  all  those  present  have  seen  this  article  either 
in  the  Archives  or  in  the  reprint<  distributed  to  the  members,  it  will 
not  be  necessary  or  desirable  for  me  to  repeat  the  data  of  that  sketch. 
I  there  recorded  first,  some  interesting  facts  regarding  the  lineage  and 
education  of  Dr.  Allen ;  gave  a  review  of  his  neurological  contributions, 
some  of  the  most  important  of  which  were  made  to  this  Association; 
next,  glanced  at  his  versatility  as  illustrated  by  his  musical  powers, 
referring  also  to  his  unusual  facility  for  languages;  and  finally,  related 
some  facts  that  had  been  placed  at  my  disposal  regarding  his  brief 
but  honorable  military  career. 

Recently  I  have  had  the  opportunity  of  examining  two  letters  to 
Mrs.  Allen  from  Major-General  Joseph  E.  Kuhn,  who  commanded  the 
79th  Division.  In  one  of  these  letters,  dated  from  France,  Jan.  31, 
1919,  General  Kuhn  speaks  of  an  important  reconnaissance  in  which 
Major  Allen  was  engaged  in  September,  1918.  General  Kuhn  says 
that  he  was  ordered  to  send  a  staff  officer  and  two  field  officers  on  a 
secret  reconnaissance  of  the  German  lines  in  front  of  Belfort,  near 
Altkirch.  At  the  time  there  was  apparently  a  plan  to  use  the  79th 
Division  at  this  point  for  an  attack  on  the  enemy's  lines,  but  thi>  was 
not  carried  out,  the  division  being  taken  instead  to  Montfaucon  in  the 
great  American  drive.  Major  Allen  was  gone  several  days  on  his 
reconnaissance,  and  with  the  other  officers  brought  back  very  complete 
and  satisfactory  information. 

In  a  letter  from  "near  Verdun,"  France.  Dec.  5,  1918,  General 
Kuhn  wrote  to  Mrs.  Allen:  "I  hesitate  to  intrude  on  your  great 
grief  and  sorrow,  but  feel  I  owe  it  as  a  duty  to  your  husband's  memory 
to  write  you  a  few  lines  to  let  you  know  how  highly  I  thought  of  him 
and  how  much  he  was  appreciated,  not  only  in  his  regiment,  but  in 
the  whole  division. 

"It  may  interest  you  to  know  that  on  September  27th,  Major  Allen 
spent  the  entire  day  with  me  at  my  command  post  during  the  battle 
of  the  Argonne  and  rendered  me  invaluable  assistance  under  most 
trying  conditions.  Xo  one  could  have  been  more  shocked  than  I  was 
to  learn  two  days  later  of  his  death  in  action  while  gallantly  leading 
his  battalion. 

"I  can  assure  you.  dear  madam,  that  his  regiment  and  division 
share  with  you  the  grief  that  comes  from  the  untimely  loss  of  so  fine 
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a  gentleman  and  loyal  comrade  as  Major  Allen,  lie  gave  up  his 
life  in  a  great  cause  and  his  name  will  not  he  forgotten.  Had  he  sur- 
vived he  would  have  been  recommended  for  promotion  to  the  grade 
of  lieutenant-colonel." 

Recently  1  had  the  opportunity  of  having  an  interesting  conver- 
sation with  Capt.  Frederick  A.  Muhlenberg,  who  at  one  time  was 
adjutant  of  Major  Allen's  battalion  and  later  became  adjutant  to  the 
regiment.  These  positions  hrought  Major  Allen  and  Captain  Muhlen- 
berg in  contact. 

Captain  Muhlenberg,  whose  own  record  as  a  soldier  was  of  the 
best  and  who  has  received  the  Distinguished  Service  Cross,  told  me 
many  interesting  facts  about  Major  Allen's  services  in  the  camp  and 
field.  What  he  said,  I  am  sure  would  be  of  interest  to  every  member 
of  this  Association,  although  I  am  unable  to  recall  at  length  all  his 
statements. 

Captain  Muhlenberg  said  that  Major  Allen  was  probably  the  man 
most  loved  in  the  regiment  and  that  the  affection  for  him  was  shared 
alike  by  the  officers  and  the  men  in  the  ranks.  We  of  this  Association 
all  know  the  characteristics  which  were  calculated  to  charm  those  with 
wrhom  he  came  in  contact,  lie  was  dramatic  in  manner,  affable  atid 
always  had  great  sympathy  with  the  people  round  him. 

His  comrades  in  arms  said  that  he  was  entirely  fearless,  sometimes 
almost  to  the  point  of  recklessness.  The  men  of  the  battalion  at  time- 
made  special  efforts  to  cover  and  protect  him. 

On  one  occasion  the  division,  including  the  regiment  in  which  Major 
Allen  was  serving,  had  pushed  forward  and  taken  possession  of  the 
village  of  Nantillois  and  vicinity.  The  colonel  was  called  on  to  estab- 
lish new  headquarters.  In  most  instances,  such  headquarter>  would 
have  been  placed  somewhat  back  of  the  line,  but  the  colonel  and 
Major  Allen  decided  on  an  unusual  thing,  namely,  to  make  their  head- 
quarters in  advance  of  the  village  which  brought  them  within  a  few 
hundred  yards  of  the  Germans.  Captain  Muhlenberg  told  me  that 
on  his  round  of  duty  he  found  that  the  colonel  and  Major  Allen  with 
several  others  were  ensconced  in  a  dugout  about  six  or  eight  feet 
square.  The  colonel  was  lying  close  in  one  corner,  the  other-  were 
on  the  floor  in  the  best  positions  available,  and  there  was  not  left 
enough  room  for  Allen  to  lie  down.  The  captain  found  Allen  sitting 
on  a  rickety  bench  fast  asleep.  He  had  been  on  duty  without  sleep 
for  perhaps  thirty-six  hours.  The  captain'.-  entrance  into  the  dugout 
caused  a  commotion  which  partly  awoke  Allen,  who  stirred,  and  bench 
and  all  tumbled  over.  To  be  fully  appreciated,  it  must  be  remembered 
that  all  this  took  place  within  rifle  shot  of  the  enemy's  line-. 

(  )ne  >tory  of  Major  Allen  that  Captain  Muhlenberg  told  me  will,  1 
am  sure,  prove  of  interest  to  members  of  this  Association  when  they 
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recall  our  annual  convivial  occasions  at  which  he  was  often  the  inspir- 
ing genius.  He  said  that  while  they  were  lying  just  behind  the  front, 
waiting  to  advance.  Major  Allen  somehow  got  hold  of  an  old  and  dilap- 
idated piano  and  seized  his  opportunity  for  a  lark.  He  got  together 
about  ten  officers,  including  the  colonel  and  the  adjutant,  in  a  room  with 
a  wartime  assortment  of  benches  and  table.  Allen  had  succeeded  in 
getting  some  good  red  wine  and  also,  what  was  seldom  obtainable, 
some  white  wine  and  pretty  good  food.  They  had  a  good  feed  and 
a  gay  time  with  him  at  the  piano  as  the  central  figure  directing  the 
fun.  All  this  has  a  sad  interest  to  his  friends  when  we  recall  that  it 
was  probably  within  a  week  or  two  of  his  death  and  within  range  of 
the  shell-fire  of  the  enemy. 

Captain  Muhlenberg  said,  regarding  the  death  of  Major  Allen,  that 
in  a  way  it  came  about  through  his  fearlessness.  The  Germans  were 
using  snipers,  both  riflemen  and  artillerymen,  and  the  whole  situation 
was  so  dangerous  that  an  order,  or  at  least  a  request,  had  been  issued 
to  the  officers  to  put  aside  their  insignia  so  that  the  enemy  would  not 
be  able  to  tell  whether  a  man  was  a  private  or  an  officer.  The  colonel 
of  the  regiment,  however,  would  not  do  this  and  Allen  also  failed 
to  respond  to  the  request.  He  was  a  man  of  considerable  bulk  and 
at  the  time  of  his  death,  the  captain  said,  had  on  a  roomy  overcoat 
which  made  him  a  rather  conspicuous  target.  There  wras  a  series  of 
hills  and  valleys.  Allen,  with  some  of  his  men,  was  on  one  of  these 
elevations,  the  front  of  which  was  a  dipping  valley;  farther  back  were 
other  hills  and  ridges,  some  of  them  of  greater  altitude. 

Major  Allen's  body,  which  was  first  buried  in  the  cemetery  of  the 
Commune  of  Xantillois  near  the  place  where  he  fell,  has  been  removed 
to  the  great  cemetry  at  Romagne-sur-Montfaucon  where  it  is  expected 
some  twenty-five  or  thirty  thousand  Americans,  who  fell  in  France,  will 
be  buried.  The  ceremonies  of  dedication  were  held  last  Memorial  Day, 
May  30.  General  Pershing,  among  others,  delivering  an  address. 
The  Xestor  of  this  Association  has  passed  away,  and 

"Lycidas  is  dead,  young  Lycidas." 

Will  you  not  unite  with  me  in  placing  on  their  graves  a  chaplet  of 
fond  memories  woven  of  the  bright  record  of  our  delightful  inter- 
course at  these  annual  meetings? 
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JAMES     JACKSON     PUTNAM 

By  the  death  of  Dr.  Putnam,  which  occurred  at  his  home,  Nov.  4. 
1918,  the  American  Neurological  Association  loses  another  of  the 
dwindling  number  of  its  original  thirty-five  members.  He  was  the 
last  survivor  of  the  original  group  of  seven  physicians  who  were 
instrumental  in  founding  the  Association,  which  held  its  first  meeting 
in  New  York,  June  2,  1875.  These  were,  in  addition  to  Dr.  Putnam, 
Drs.  William  A.  Hammond,  Roberts  Bartholow.  Meredith  Clymer, 
J.  S.  Jewell.  E.  C.  Seguin  and  T.  M.  B.  Cross.  During  his  forty-three 
years  of  membership,  Dr.  Putnam  was  a  faithful  attendant  at  the 
meetings  of  the  society,  and  his  name  appears  many  times  during  these 
years  as  a  contributor  and  as  a  kindly  participant  in  the  discussions. 
His  record  in  this  respect  perhaps  does  not  equal  that  of  his  active- 
contemporary  and  friend.  Dr.  Mills,  but  still  stands  out  conspicuously 
as  a  characteristic  example  of  his  loyalty  and  devotion  to  any  organi- 
zation of  which  he  was  a  member.  He  served  as  president  of  the 
association  in  1888. 

His  death  was  sudden.  While  apparently  recovering  from  a  severe 
anginal  attack,  he  was  about  to  welcome  his  physician,  who  had  been 
hastily  summoned.  The  effort  was  too  much  for  his  overburdened 
heart,  and  he  died  with  hand  extended  in  friendly  greeting,  symbolic 
of  the  graciousness  of  his  life.  He  had  known  for  a  year  or  more  of 
his  precarious  condition,  but  this  in  no  way  abated  his  activities,  which 
seemed  rather  to  increase  than  diminish  as  he  knew  the  end  to  be 
approaching.  The  day  before  his  death  he  had  spent  in  the  open 
with  friends  at  Concord,  and  his  unpublished  manuscripts  give  evidence 
of  his  unfaltering  mental  activity  up  to  the  very  end.  It  is  a  com- 
monplace to  say  that  sudden  death  is  to  be  desired,  nor  indeed  is  this 
always  true ;  but  with  Dr.  Putnam  more  than  with  most  men,  a  period 
of  waning  intellectual  vigor  would  have  been  a  calamity,  and  his 
family  and  friends  were  thankful  that  he  was  spared  this  ordeal. 

From  his  earliest  years  of  practice  he  devoted  himself  to  his  chosen 
field  of  work  with  unflagging  zeal  and  industry.  It  is  hard  for  us  of 
a  later  generation  to  realize  the  difficulties  of  establishing  neurology  in 
hospital  and  medical  school  as  a  recognized  and  deserving  branch  of 
medicine ;  he  was  one  of  a  small  and  earnest  group  of  men  who  felt 
that  the  time  had  come  for  an  intensive  study  of  the  nervous  system  in 
this  country,  and  to  him  and  his  contemporaries,  some  of  whom 
happily  are  still  active  in  our  midst,  the  younger  generation  owes  a 
distinct  and  lasting  debt  of  gratitude  which  this  occasion  i>  designed 
in  small  measure  to. repay. 
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Dr.  Putnam  was  born  in  Boston.  October  3,  1846,  the  son  of  Charles 
Gideon  and  Elizabeth  Cabot  (Jackson)  Putnam,  a  distinguished  heri- 
tage on  both  sides  with  the  very  best  New  England  traditions  of 
loyalty  and  good  citizenship.  His  paternal  grandfather,  Samuel  Put- 
nam, was  for  many  years  a  judge  of  the  Supreme  Court  of  Massa- 
chusetts; his  father  was  a  physician  of  distinction,  and  his  mother  a 
daughter  of  James  Jackson,  one  of  the  most  notable  figures  of  his 
period  in  American  medicine,  an  appreciative  biography  of  whom  Dr. 
Putnam  published  in  1905. 

Dr.  Putnam  graduated  from  Harvard  College  in  1866,  at  the  age 
of  20;  he  stood  high  in  his  classes,  and  already  gave  promise  of  the 
attainments  of  his  later  years.  After  leaving  the  Harvard  Medical 
School,  and  completing  his  apprenticeship  at  the  Massachusetts  Gen- 
eral Hospital,  he  continued  his  medical  studies  in  Leipzig  and  Vienna, 
under  the  tutelage  of  Rokitansky  and  Meynert.  Paris  and  England 
were  included  in  his  tour  of  study,  and  at  this  time  he  came  into 
intimate  contact  with  Huylings  Jackson,  who  doubtless  exerted  a 
strong  influence  on  his  development,  and  for  whom  he  always  enter- 
tained the  warmest  admiration.  On  his  return  to  Boston  he  entered 
on  his  chosen  work  with  the  zeal  and  enthusiasm  of  a  pioneer,  and 
at  once  identified  himself  with  the  almost  untried  field  of  nervous 
disease.  His  first  appointment  at  the  Harvard  Medical  School  was  as 
lecturer  on  the  application  of  electricity  in  nervous  diseases — a  strange 
title,  illustrative  of  the  conservatism  of  the  time ;  two  years  later  his 
title  was  changed  to  lecturer  on  diseases  of  the  nervous  system.  In 
1875,  he  was  appointed  clinical  instructor;  in  1885,  instructor,  and  in 
1893,  professor  of  diseases  of  the  nervous  system — a  position  which 
he  retained  until  his  retirement  by  reason  of  age  in  1912,  when  he  was 
made  professor  emeritus.  During  this  long  period  of  activity,  he 
taught  and  worked  unceasingly,  chiefly  at  the  Massachusetts  General 
Hospital,  establishing  there  one  of  the  first  neurological  clinics  in  the 
country,  ably  assisted  for  many  years  by  our  fellow  member,  Dr. 
George  L.  Walton.  There  wrere  frequent  discouragements ;  the  impor- 
tance of  the  subject  was  slow  of  recognition;  the  facilities  for  work 
were  inadequate ;  prejudices,  not  yet  wholly  overcome,  were  many  and 
disturbing.  Dr.  Putnam,  as  one  of  his  contemporaries  has  recently 
expressed  it,  was  not  a  "fighter,"  but  in  spite  of  discouragements  the 
clinic  grew;  patient  and  an  unfailing  belief  in  the  importance  of  his 
work  brought  results  which  mere  aggressiveness  might  well  have  failed 
to  accomplish.  By  degrees  men  were  attracted  to  the  clinic,  and  at  the 
time  of  his  death  he  had  the  satisfaction  of  knowing  that  his  early 
effort  had  developed  into  a  dignified  department  of  essential  and 
recognized  value  in  the  hospital  organization. 
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During  the  earlier  years,  after  his  return  from  Europe,  finding  a 
lukewarm  interest  in  the  pathologic  anatomy  of  the  nervous  system, 
he  established  a  neuropathologic  laboratory  in  his  own  house,  and 
there,  with  an  enthusiasm  which  atoned  for  lack  of  proper  facilities, 
he  accomplished  much  of  his  early  pathologic  work.  This  humble 
laboratory  may  well  be  regarded  as  the  forerunner  of  the  present 
endowed  neuropathologic  department  at  the  Harvard  Medical  School. 
At  this  time,  Dr.  Putnam  was  also  much  interested  in  the  physiology 
of  the  nervous  system,  in  which  he  found  a  ready  sympathizer  in  his 
friend,  the  late  Dr.  Henry  P.  Bowditch,  for  many  years  professor  of 
physiology  at  the  Harvard  Medical  School.  His  interests  were  wide, 
his  capacity  for  work  insatiable,  and  for  nearly  fifty  years  his  pen  was 
as  active  as  his  mind.  His  papers  on  a  wide  diversity  of  topics  within 
his  chosen  field  were  never  superficial,  and  never  written  merely  for 
the  sake  of  publication.  He  felt  that  he  had  a  message,  and  that  it 
was  one  of  his  functions  to  promulgate  knowledge  of  the -nervous 
system  and  its  diseases  in  a  somewhat  unreceptive  profession.  He 
wrote  assiduously  and  even  laboriously ;  he  was  rarely  satisfied  with 
the  ultimate  product,  but  a  reading,  especially  of  his  later  papers  and 
his  addresses,  can  leave  no  doubt  that  he  was  a  rare  master  of  good 
English.  His  interest  in  the  classics  and  in  the  best  literature,  together 
with  his  general  scholarly  instincts,  combined  to  give  his  publications 
a  literary  excellence,  too  often  lacking  in  technical  writing.  He  was 
peculiarly  happy  and  sympathetic  in  his  biographical  sketches,  which 
his  natural  loyalty  to  his  friends  and  his  keen  appreciation  of  fine 
qualities  of  character  frequently  prompted  him  to  write.  Weir 
Mitchell,  Wadsworth,  Bowditch  and  Folsom  are  some  of  those  whose 
life-work  he  gracefully  commemorated. 

As  a  teacher  he  was  less  successful  than  as  an  investigator  and 
clinician.  This  arose  from  a  certain  lack  of  clarity  of  expression  and 
an  overconscientious  attempt  to  impart  to  elementary  students  the  pro- 
fundity of  his  own  knowledge.  The  result  was  a  failure  at  times  to 
differentiate  essentials  from  the  more  unimportant  details,  which  led 
to  a  certain  natural  confusion  in  the  student's  mind.  To  those  of  more 
experience  in  the  subject,  he  was  always  helpful,  stimulating  and 
suggestive. 

It  is  fitting  on  this  occasion  to  review  in  some  measure  his  contribu- 
tions to  medicine  and  neurology,  in  spite  of  the  fact  that  too  little  time 
has  elapsed  to  appraise  with  any  degree  of  justice  the  full  significance 
of  his  later  work.  A  characteristic  which  stands  out  prominently  was 
his  progressiveness.  He  never  stagnated;  interest  in  the  past  lay  for 
him  in  its  significance  for  the  future;  his  zeal  for  progress  and  his 
optimistic  hope  in  new  discovery  were  the  keynotes  of  his  energetic 
life  and  character,  and   these  qualities   an-   distinctly    reflected   in   his 
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published  work.  He  was  almost  childlike,  and  at  times  possibly  unju- 
dicial, in  his  eagerness  to  incorporate  new  ideas  into  the  timeworn 
problems  of  disease.  This  openmindedness,  more  often  seen  in  youth 
than  in  maturity,  seemed  to  increase  with  the  passage  of  the  years  and 
constituted  one  of  the  unique  charms  of  his  personality. 

Fresh  from  his  contact  with  the  leading  minds  of  Europe,  his 
earlier  work  was  concerned  largely  with  matters  which  were  then  in 
the  forefront  of  investigation:  localization,  the  physiology  of  the  cor- 
tex, mechanical  therapy,  animal  experimentation,  disorders  of  the 
peripheral  nerves,  syphilis  in  relation  to  tabes  and  the  like.  To  all  of 
these  subjects  he  made  contributions  of  value.  In  1879,  he  took  up 
the  cudgels  for  women,  who  were  then  under  a  storm  of  criticism  at 
Zurich,  where  they  had  been  admitted  to  the  study  of  medicine.  Much 
as  he  disliked  controversy,  he  was  a  vigorous  champion  of  what  he 
regarded  as  principles,  and  then  as  always  he  stood  on  the  side  of 
liberality,  and  took  sharp  issue  with  those  who  saw  disaster  in  the 
higher  education  of  women  and  the  moral  catastrophe  which  coedu- 
cation was  assumed  to  entail.  The  same  spirit  was  later  shown  in  the 
vivisection  agitation,  into  which  he  entered  with  natural  reluctance, 
but  with  fixed  determination  to  uphold  its  justice  and  necessity. 

The  first  significant  scientific  contribution  was  his  paper  published 
in  1881,  on  "Paresthesia  of  the  Hands,"  probably  the  earliest  adequate 
description  of  a  condition  which  has  since  become  generally  recognized 
and  incorporated  in  the  textbooks.  A  few  years  later  he  published  one 
of  the  first  descriptions  of  adult  poliomyelitis  with  the  pathologic 
findings.  At  this  period  also  he  became  interested  in  the  problem  of 
lead  poisoning  with  its  accompanying  neuritis,  and  prosecuted  a  long 
series  of  researches,  which  did  much  toward  establishing  this  impor- 
tant subject  on  a  firm  scientific  basis.  A  little  later  he  took  up  the 
arsenic  question,  and  pointed  out  the  hidden  danger  of  poisoning  from 
this  source.  Wall  papers  were  incriminated,  whether  rightly  or 
wrongly  may  perhaps  be  doubted,  but  this  research  excited  wide 
interest  and  something  approaching  a  panic,  at  least  in  the  vicinity  of 
Boston.  In  general,  it  will  be  acknowledged  that  this  vigorous  cam- 
paign in  industrial  disease  was  a  contribution  of  distinct  value  and  a 
precursor  of  the  widespread  agitation  at  present  in  the  focus  of 
attention. 

Passing  over  many  papers  of  minor  importance,  another  definite 
contribution  was  the  paper  published  in  1891  on  "System  Diseases  of 
the  Cord,"  a  subject  to  which  Dr.  C.  L.  Dana  had  almost  at  the  same 
time  devoted  attention,  and  which  very  properly  is  associated  with 
the  names  of  both  investigators.  This  again  was  an  original  con- 
tribution of  far-reaching  importance  with  which  American  neurology 
should    be    credited.      Myxedema,    acromegaly,    Graves'    disease    and 
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the  problem  of  the  internal  secretions  in  general  were  the  subjects  of 
various  papers,  which  are  of  great  interest  as  foreshadowing  present 
day  researches.  They  are  all  illustrative  of  Dr.  Putnam's  tendency 
to  be  the  first  in  the  field  and  to  play  his  part  in  the  elucidation  of 
new  problems  as  they  arose.  In  1895,  we  find  a  paper  entitled 
"Remarks  on  the  Psychical  Treatment  of  Neurasthenia,"  which  seems 
to  mark  the  beginning  of  his  absorbing  interest  in  the  psychotherapeutic 
movement.  In  this  paper,  he  made  an  ardent  appeal  for  the  recogni- 
tion of  the  psychical  element  in  the  treatment  of  what  we  have  since 
come  to  term  the  psychoneuroses,  but  it  was  many  year-  before  he 
devoted  himself  almost  exclusively  to  this  field  of  research.  Neuralgia 
of  the  trigeminal  nerve,  migraine,  hyperostosis  cranii,  tumors,  enceph- 
alitis, splanchnoptosis,  hydrotherapy,  epilepsy,  the  traumatic  neuroses 
and  the  surgery  of  Jacksonian  attacks  were  some  among  many  others 
of  the  subjects  which  from  time  to  time  occupied  his  attention.  These 
papers  were  all  carefully  prepared,  and  helped  in  greater  or  less  degree 
in  clarifying  the  unsettled  problems  of  etiology  and  treatment.  In 
passing,  two  notable  addresses  should  be  mentioned :  one,  the  Shattuck 
Lecture  before  the  Massachusetts  Medical  Society  in  1899,  with  the 
suggestive  and  happy  title,  "Xot  the  Disease  only,  but  also  the  Man," 
a  charmingly  written  paper  embodying  the  full  duty  of  the  physician, 
as  a  healer  of  the  mind  as  well  as  of  the  body;  the  other,  a  thoughtful 
contribution  to  the  broader  aspects  of  neurology,  read  at  the  Interna- 
tional Congress  at  St.  Louis  in  1904,  entitled,  "The  Value  of  the 
Physiological  Principle  in  the  Study  of  Neurology." 

Although  the  subject  of  structural  neurology  occupied  a  large  part 
of  Dr.  Putnam's  active  professional  life,  he  always  had  the  warmest 
interest  in  the  more  subtle  problems  of  the  so-called  functional  dis- 
orders. His  mind  was  naturally  analytical  and  philosophical,  and  he 
had  an  overmastering  desire  to  formulate  what  might  be  termed  a 
practical  metaphysics.  "Physics,"  he  said,  "can  come  to  its  rights  only 
through  metaphysics."  The  attempt  to  work  out  a  theory  of  life  which 
should  make  a  rational  appeal  to  the  scientific  imagination  and  yet 
satisfy  the  fundamental  demand  for  a  moral  conception  of  the  world 
was  the  keynote  of  his  later  work.  He  was  doubtless  much  influenced 
in  his  philosophical  views  by  his  friends  William  James  and  Josiah  P. 
Royce,  and  by  the  writings  of  the  German  schools  of  philosophy,  from 
Kant  on,  and  also  by  Bergson,  whom  he  was  always  fond  of  quoting. 
It  is,  then,  not  unnatural  that  he  should  have  been  strongly  attracted 
by  the  work  of  Freud  and  his  associates,  which  made  an  immediate 
and  insistent  appeal;  for  the  last  ten  years  of  his  life,  as  his  papers, 
about  twenty-five  in  number,  attest,  he  gave  himself  over  with  his 
characteristic  enthusiasm  to  the  task  of  reconciling  the  materialism. 
or  pessimism   of   Freud,   as   Southard   would   have   it.   with  his  own 
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unquenchable  oi)tiniism  and  with  the  moral  purpose  of  the  world,  in 
which  he  so  thoroughly  believed.  When  the  heat  of  controversial  dis- 
cussion has  cooled  and  his  papers  are  read  without  prejudice  and  in 
the  spirit  in  which  they  were  written,  it  is  my  belief  that  a  contribution 
of  no  small  value  to  the  questions  which  have  always  vexed  the  minds 
of  thinking  men  will  be  disclosed.  In  estimating  these  last  years  of 
his  life,  it  is  well  for  us  to  realize  that  he  was  concerned  with  no  small 
issues,  that  he  was  striving  with  such  help  as  he  could  get  to  work  out 
a  satisfactory  theory  of  life  in  which  the  conflicting  claims  of  exact 
knowledge  and  of  philosophy  and  religion  might  in  some  degree  be 
brought  into  accord — a  difficult  and  perhaps  impossible  task,  but  one 
altogether  worthy  of  the  best  endeavor  of  thoughtful  men.  His  last 
published  article,  on  which  he  was  working  at  the  time  of  his  death,  he 
had  entitled,  "Strength  and  Weakness  in  Psychoanalytic  Doctrines." 
Concerned  as  he  was  with  what  he  regarded  as  the  unjustifiability  of 
applying  the  doctrine  of  causality  in  the  realm  of  human  thought,  as 
in  the  realm  of  physics — a  basal  principle  of  the  Freudian  conception 
—  he  says : 

But  whatever  one  may  say  on  this  point,  it  is  certain  that  the  chance,  made 
possible  by  researches  of  Freud  and  his  colleagues,  to  substitute  knowledge  of 
some  sort  for  unreflective  emotional  reaction,  and  thus  to  eliminate  passion, 
misunderstanding  and  misery,  even  if  only  in  somewhat  greater  measure  than 
before,  and  withal,  to  look  more  deeply  into  the  motives  of  men  no  longer 
living,  came  to  me,  as  to  many  persons,  as  a  refreshing  breeze. 

His  misgivings  as  to  the  shortcomings  of  Freud  in  the  sphere  of 
ethics  are  admirably  set  forth  in  his  recently  published  book  on  "Human 
Motives,"  which  summarizes  his  views  on  the  ethical  problem,  while 
acknowledging  his  full  debt  to  the  psychoanalytical  method  of  approach. 

Believing  as  he  did  in  the  positive  contribution  of  Freudian  psy- 
chology, he  was  often  distressed  by  what  he  regarded  as  illiberal  criti- 
cism and  misinterpretation ;  but  in  spite  of  occasional  outbursts  of 
indignation,  unusual  in  him,  he  remained  tolerant,  receptive  and  gen- 
erous-minded to  the  end.  His  convictions  were  strong,  but  he  was 
always  willing  to  hear  and  profit  by  the  opinions  of  others,  and  he  com- 
bined in  unusual  degree  the  capacity  for  independent  thought  and 
sympathetic  understanding  of  others'  point  of  view.  He  was  never 
dogmatic. 

His  society  membership  was  large,  among  them  being  the  American 
Academy  of  Arts  and  Sciences  and  the  Association  of  American 
Physicians.  Before  the  latter  society  a  number  of  his  earlier  papers 
were  read,  but  during  the  later  years  he  was  inclined  rather  to  con- 
tribute to  the  meetings  of  the  Psychopathological  and  Psycho-analytical 
Association,  where  he  might  expect  a  more  sympathetic  audience.  He 
was   peculiarly   sensitive   to  criticism   which    savored   in   the   least   of 
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flippancy ;  he  was,  in  fact,  a  poor  controversialist  and  was  devoid  of 
a  certain  sense  of  humor,  which  had  he  possessed  it.  might  have 
helped  him  over  many  hard  places.  He  had  many  friends  but  few 
intimates ;  he  was,  however,  essentially  a  social  person  and  keenly 
enjoyed  contact  with  his  fellows,  as  many  of  the  older  men  of  this 
society  will  attest.  In  a  notice  of  Dr.  Weir  Mitchell,  whom  he  greatly 
admired,  he  speaks  feelingly  and  modestly  of  their  meeting  when  he 
was  still  a  young  man  "at  the  foot  of  the  ladder,"  and  of  Dr.  Mitchell's 
kindness  to  him  on  that  occasion,  "dining  at  his  table  while  still  in  the 
greenness  of  relative  youth  and  eating  there  the  fattened  terrapin." 
Speaking  of  Dr.  Mitchell's  vigor  up  to  the  end  of  life,  he  writes  of 
him  what  might  well  be  applied  also  to  himself: 

So  predominantly  characteristic  was  this  endurance,  until  the  last,  of  his 
vivacity,  his  eagerness  and  his  activity,  that  one  saw  at  once  in  him  a  man  of 
the  type  made  d-eathless  by  Tennyson's  "Ulysses,"  longing,  even  in  his  closing 
years,  to  re-live  the  days  that  had  been  so  full  of  joys  and  combats  among  his 
peers  and  seeking  to  the  very  last  new  friendships  and  new  worlds. 

With  Sir  William  Osier  he  stood  on  terms  of  intimate  friend- 
ship, a  feeling  which  was  cordially  reciprocated.  He  counted  among 
his  closer  friends  Dr.  Henry  P.  Bowditch,  Dr.  Oliver  F.  Wadsworth. 
and  especially  Prof.  William  James,  with  whose  habit  of  thought  he 
had  much  in  common.  But  in  greater  degree  than  with  most  men  he 
reserved  his  more  personal  feelings  of  intimacy  for  his  immediate 
family  and  for  the  wide  circle  of  his  relatives  with  whom  there  existed 
a  peculiarly  happy  sympathy  and  companionship.  He  married  rather 
late  in  life  Miss  Marian  Cabot,  a  daughter  of  Francis  Cabot  of  Brook- 
line  and  Boston,  and  Louisa  Higginson  Cabot.  Ili-  wife,  three 
daughters,  one  of  whom  is  a  student  of  medicine,  and  a  son  survive 
him,  the  latter  a  physician. 

It  is  difficult  and  perhaps  unnecessary  to  speak  at  length  of  his 
wider  life  in  the  community  in  which  he  and  his  family  always  occu- 
pied a  position  of  unique  respect.  His  kindness  and  consideration  for 
the  poor  and  afflicted  knew  no  bounds ;  it  was  natural  for  him  to  make 
personal  sacrifices  for  those  less  fortunate  than  he,  and  it  was  equally 
natural  for  him  to  conceal  his  well-doing  under  a  cloak  of  extra- 
ordinary modesty  and  self-abnegation.  Active  as  he  was  in  his  pro- 
fessional work,  he  found  time  for  divers  good  causes;  it  was  hard 
for  him  to  refuse  any  task  which  he  felt  it  his  duty  to  perform.  He 
was  a  prominent  and  active  member  of  the  Society  of  Mental  Hygiene, 
and  gave  to  it  much  thought  and  attention.  The  associated  charities 
for  years  demanded  and  received  a  goodly  share  of  his  time.  On  the 
inception  of  the  social  service  movement  at  the  Massachusetts  General 
Hospital,  he  at  once  became  identified  with  its  activities,  was  a  member 
of  its  executive  committee,  and  gave  freely  of  his  time  and  resource^ 
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to  further  its  interests.  Any  movement,  in  fact,  which  made  a  human 
appeal  and  which  offered  the  slightest  opportunity  of  helping  his 
unfortunate  fellowmen  enlisted  forthwith  his  warmest  sympathies.  It 
may  be  said  that  he  deserved  small  credit  for  this,  since  his  attitude 
was  a  distinctly  family  characteristic,  exemplified  also  in  his  brother, 
the  late  Dr.  Charles  P.  Putnam,  and  in  his  sister,  now  well  over  80, 
who  finds  her  age  no  barrier  to  the  prosecution  of  manifold  good 
works.  Be  that  as  it  may,  the  fact  remains  that  Dr.  Putnam  served 
his  community  with  a  disinterestedness  which  finds  few  parallels. 

Apart  from  the  strictly  professional  activities  which  occupied  a 
large  share  of  his  attention  throughout  his  long  life,  he  found  time  for 
recreations  of  a  simple  sort,  into  which  he  entered  with  the  same  zest 
that  characterized  his  more  serious  work.  For  many  years,  he  main- 
tained a  camp  in  the  Adirondacks  with  his  friend  Dr.  H.  P.  Bowditch, 
known  familiarly  as  the  Putnam-Bowditch  camp,  to  which  he  journeyed 
yearly  during  the  month  of  September.  There  he  was  accustomed  to 
entertain  his  friends.  Were  the  history  of  this  camp  ever  to  be  written, 
it  would  reveal  the  presence  from  time  to  time  of  many  notable  men 
who  shared  and  delighted  in  its  cordial  hospitality.  Dr  Putnam  also 
had  a  summer  place  at  Cotuit  on  Cape  Cod,  where  his  garden  and 
sailing,  and  his  friends  divided  his  attention.  Even  in  his  recreations, 
however,  it  was  hard  for  him  to  lay  aside  the  more  serious  affairs  of 
life.  He  was  apt  to  have  a  book  in  his  pocket,  and  conversation  could 
not  long  be  kept  on  minor  themes.  His  interest  in  nature,  and  in  fact 
in  everything  animate  and  inanimate,  was  extreme;  he  enjoyed  walking 
particularly,  and  was  quite  able  to  indulge  this  pleasure  with  vigor 
until  very  shortly  before  his  death ;  and  even  then,  the  warning  of  his 
friends  and  family  deterred  him  rather  than  his  own  sense  of 
incapacity. 

His  attitude  toward  the  war  was  characteristic.  He  was  wholly 
unreconciled  to  its  occurrence ;  it  was  constantly  in  his  mind,  to  the 
detriment  of  sleep  and  of  personal  pleasure ;  he  seemed  to  feel  toward 
it  a  certain  personal  responsibility  —  that  somehow  he  was  in  a  measure 
to  blame  for  the  evil  deeds  of  his  fellowmen.  He  had  small  capacity 
for  lightheartedness  when  such  events  were  possible  in  a  world  which 
he  was  forever  trying  to  idealize.  He  was  in  a  sense  a  dreamer,  and 
always  an  incorrigible  idealist;  tolerant  as  he  was  of  the  opinions  of 
others,  he  found  smallmindedness  and  narrowness  of  vision  impossible 
to  understand.  He  was  sympathetic  with  human  frailty,  but  not  with 
bigotry  or  wilful  misdoing.  His  religion  was  not  so  much  one  of  pro- 
fession as  of  action ;  he  believed  deeply  in  the  beneficent  ordering  of 
the  world  and  did  his  share  cheerfully  toward  trying  to  make  it  better 
and  toward  reconciling  its  apparent  contradictions  and  inconsistencies. 
Men  are  indeed  rare  in  any  community  who  combine  in  such  super- 
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lative  degree  as  did  Dr.  Putnam  devotion  to  family  and  friends,  a 
sense  of  civic  responsibility  and  professional  attainment.  He  was,  as 
President  Lowell  wrote,  in  officially  commemorating  his  death,  "a 
man  of  science  eminent  in  his  field,  a  philosopher  and  a  saint." 

It  is  a  coincidence  of  more  than  transient  interest  that  we  should 
memorialize  at  this  meeting  the  passing  of  one  of  the  founders  of  this 
association,  and  one  of  its  younger  and  most  active  members,  the  one 
dying  in  the  fulness  of  his  years  and  the  maturity  of  his  powers  after 
a  life  of  rare  beauty  and  consecration  to  high  ideals,  and  the  other, 
with  an  expanding  life  before  him,  on  the  field  of  battle,  a  willing 
sacrifice  to  his  sense  of  duty.  Each  in  his  way  has  fought  the  good 
fight,  and  who  shall  doubt  their  reward. 

E.    YY.    Taylor. 
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SOME    XI  IROLOGICAL    ASPECTS    OF 
RECONSTRUCTION  * 

HARVEY     CUSHIXG,     M.D. 

BOSTON 

A  few  weeks  ago  I  received  a  visit  from  two  recently  discharged 
soldiers  who  may  be  designated  as  Pte.  L.  and  Pte.  A.  The  former, 
a  cripple,  was  being  assisted  by  a  young  man  still  in  uniform,  to  all 
appearances  in  perfect  health.     I  shall  briefly  tell  their  separate  stories. 

Pte.  L ,  a  member  of  the  organization  with  which  I  went  overseas,  had 

been  the  victim  of  an  air  raid  on  Sept.  4,  1917.  when  several  bombs  were 
dropped  on  our  hospital-  compound,  resulting  in  many  casualties.  The  recep- 
tion tent,  in  which  he  with  several  others  was  on  duty,  received  a  direct  hit. 
Two  were  killed  outright,  and  he  was  so  seriously  wounded  that  a  double 
amputation — the  right  thigh  and  left  lower  leg — was  necessitated.  A  few  hours 
later,  owing  to  a  galloping  gas  infection  due  to  the  multitude  of  indriven 
splinters  from  the  badly  contaminated  wooden  floor  of  the  tent,  the  left  leg 
was  again   amputated  this  time  in  the  midthigh  by   (then)    Capt.   E.   C.   Cutler. 

Pte.  L recovered.     In  due  course  he  was  evacuated  to  a  base  port,  and 

after  the  customary  delays  was  returned  home  where  he  received  the  abundant 
sympathy,  care  and  favor  apportioned  to  amputes.  After  being  fitted  with 
artificial  limbs  on  which  he  is  learning  to  walk  with  some  assistance,  he  finally 
received  his  discharge  on  Feb.  10.  1919.  with  a  surgeon's  certificate  of  100  per 
cent  disability*  entitling  him  with  his  insurance  to  a  compensation  of  $157.50 
a  month.  An  intelligent  and  ambitious  young  man,  he  is  now  a  student  at  the 
Institute  of  Technology. 

Pte.   A ,   the   soldier   who   accompanied   and   assisted   the   cripple,   was    a 

fine  appearing  young  fellow  over  whose  prospects,  however,  his  friend  and 
companion  expressed  great  concern.  A  private  in  the  26th  Division,  he  had 
received  a  head  wound,  with  immediate  loss  of  consciousness,  Sept.  12,  1918, 
in  the  early  hours  of  the  St.  Mihiel  attack.  He  appears  to  have  been  removed 
promptly  from  the  field,  to  have  passed  the  101st  Field  Ambulance,  and  to  have 
reached  Mobile  Hospital  No.  1,  stationed  near  Ancemont,  some  10  miles  from 
the  line.  There  he  was  operated  on  about  twelve  hours  after  the  injury  by 
(then)  Capt.  Charles  E.  Dowman,  the  senior  officer  of  one  of  the  neurological 
teams.  As  the  members  of  these  teams  kept  and  forwarded  to  me  duplicate 
notes  of  their  head  cases,  Capt.  Dowman's  record  of  this  man's  operative  his- 
tory was  in  my  possession.  To  illustrate  the  character  of  the  observations 
made  by  the  officers  of  these  hurriedly  assembled  teams,  to  all  of  whom  I  am 
under  lasting  obligations,  this  record  may  be  given   in  full. 

A ,   John    C.    Xo.   — ,   Pvt.    Hqs.   Co.,    102   F.   A.     Left   parieto-occipital 

gutter  wound  with  dural  and  brain  penetration  of  bone  fragments. 

Admitted  Mobile  Hospital  No.  1,  11:10  a=  m..  Sept.  12.  1918.  Tagged  101 
Amb.  D.  S.,  9  a.  m.,  Sept.  12.  1918. 

*  Read  before  the  Congress  of  American  Physicians  and  Surgeons,  June  16, 
1919,  at  a  symposium  on  the  subject  of  Medical  and  Surgical  Reconstruction. 
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A.  T.  S. :  Yes.  A  history  of  the  exact  time  of  injury  or  how  patient  had 
heen  injured  could  not  lie  obtained  on  account  of  an  apparent  aphasia.  "No 
signs  of  paralysis;  vomiting  at  10  a.  m."  noted  on  diagnosis  tag. 

General  Condition. — Patient  conscious  but  unable  to  "talk.  Pulse  54 ;  blood 
pressure  130-75-55. 

Wound. — Transverse,  tangential,  left  occipital  region,  measures  10  by  4  cm. 
ragged  edges  of  torn  scalp ;  exposed  brain  with  evident  loss  of  brain  substance. 
Roentgen-ray  report :  "No  foreign  body  in  brain.  Indriven  fragments  of  bone, 
left  occipital  region.  Foreign  body  (high  explosive)  18  by  10  nun.  in  lower 
end  of  right  tibia." 

Neurological  Findings. — Aphasia.  When  asked  when  he  was  wounded 
answered  "tonith."  Recognizes  objects  but  is  unable  to  call  their  names  prop- 
erly. Calls  a  match  "penth,"  and  later  calls  it  ''menth."  Agraphia.  Unable  to 
write  name,  though  he  spelled  his  name  J-O-H-X  as  he  attempted  to  write  it. 
Loss  of  muscle  sense  in  right  hand.  (Is  right-handed.)  Xo  loss  of  sensation  to 
pin-prick  right  or  left.  Slight  weakness  (emotional)  right  side  of  face.  Right 
hand  grip  weaker  than  left.  Pupils  dilated,  but  equal  right  and  left.  Abdom- 
inal, epigastric  and  cremasteric  reflexes  absent  right  and  left.  K.  K.  hyper- 
active both  sides,  more  so  left.  Achilles  tendon  active  right  and  left.  Babin- 
ski  reflex  present,  right,  suggestive  left.  A  complete  right  homonymous 
hemianopsia. 

Operation. — Sept.  12,  1918,  8  p.  m.  (about  12  hours).  Pulse  had  come  up 
to  80  per  min.  Xovocain-epinephrin  after  preliminary  one-third  grain  morphin. 
Three-legged  incision  made  with  excision  of  wound  in  scalp;  block  removal  of 
bone;  debridement  of  brain  by  suction,  with  removal  of  numerous  bone  frag- 
ments and  considerable  contused  brain  substance.  Wound  in  dura  was  2  by 
1.5  cm.;  treated  by  excising  soiled  edges.  Two  bleeding  points  tied  with  fine 
silk.  Scalp  closed  with  interrupted  silkworm  gut.  A  small  foreign  body 
removed  from  scalp  of  vertex.     Xo  drainage. 

Gunshot  wound  posterior  surface  right  leg,  5  cm.  above  ankle.  Under  novo- 
cain wound  was  debrided  and  shell  fragment  removed  from  lower  end  of  tibia. 

Postopcratk'c  Course. — Sept.  13.  Pulse  100;  patient  brighter.  Tries  to 
talk  but  is  unable  to  call  objects  by  their  proper  names.     Eye  grounds  normal. 

Sept.  14.  Pulse  80.  Able  to  say  a  few  words.  Strength  in  right  hand 
improved ;  general  condition  good. 

Sept.  15.  Every  other  stitch  removed.  Healing  reactionless.  Aphasia 
improving  slightly.     Pjrain   pulsating. 

Sept.  17.  All  stitches  removed.  One  or  two  drops  of  cloudy  fluid  from 
center  of  wound.     Aphasia  improving.     Right  hemianopsia  the  same. 

Sept.  21.     Evacuated. 

The  subsequent  story  as  I  learned  from  my  two  visitors  was  as  follows: 
From  Mobile  Hospital  Xo.  1  he  was  removed  to  an  evacuation  hospital  sta- 
tioned near  by;  then  after  two  weeks  as  a  stretcher  ease  to  Base  Hospital 
Xo.  26  at  Allerey,  then  to  St.  Nazaire  and  finally  to  Brest.  By  this  time  he 
was  able  to  It  up  ami  about  and  on  Nov.  11  he  was  returned  on  an  army 
transport.  He  landed  at  Newport  News  and  was  sent  from  there  t"  a  base 
hospital,  from  which  place,  being  so  tar  recovered  that  he  supposedly  could 
travel  alone,  he  was  discharged  December  7  with  orders  to  "report  for  duty" 
at  the  convalescent  center  near  bis  home.  He  was  found  wandering  about  the 
once  familiar  streets  of  Boston,  of  the  names  and  direction  of  which  he  had 
lost  all   recollection:   an  ambulance  was   secured  ami  be  was   taken  to  the  local 
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army  hospital  where  arrangements  were  made  for  his  admission.  He  remained 
there  four  months. 

Before  his  enlistment  he  had  heen  an  expert  accountant,  and  as  he  had 
completely  lost  his  ab'ility  to  deal  with  figures  he  was  assigned  to  a  class  in 
the  hospital  with  others  who  were  learning  arithmetic.  The  exercises,  how- 
ever, according  to  his  statement,  were  so  far  beyond  him  that  he  merely  became 
confused  and  soon  ceased  to  attend  them.  Finally  on  April  7,  1919 — "condi- 
tion :  maximum  improvement  obtained" — he  was  brought  before  an  S.  C.  D. 
Board  of  junior  officers  (neuropsychiatry  not  represented)  and  was  given  90 
per  cent,  disability.  This  entitled  him  to  a  compensation  of  only  $27.00  a 
month,  for  curiously  enough  any  percentage  disability  below  100  per  cent,  is 
reckoned  on  a  $30.00  a  month  basis. 

I  shall  resist  the  temptation  to  go  into  the  details  of  the  young  man's 
residual  symptoms  further  than  to  say  that  mild  excitement,  stooping,  or  any 
slight  physical  exertion,  causes  his  brain  to  "pound"  as  he  describes  it.  There 
are  occasional  periods  of  numbness  and  contraction  in  the  right  hand  and 
arm  suggestive  of  early  jacksonian  seizures.  Though  his  hemianopsia  has 
subsided,  there  remains  a  marked  sensory  aphasia  (agraphia),  lacunar  amnesia 
and  a  definite  slowing  of  his  mental  processes. 

I  am  aware  that  these  circumstances  may  be  unusual ;  that  the  status 
of  both  these  men  is  subject  to  revision;  that  judgment  even  by  an 
expert,  if  one  is  to  be  had,  regarding  the  future  of  post-traumatic 
mental  derangements  is  difficult  and  often  fallacious.  I  fear,  how- 
ever, that  in  this  recital  of  a  chance  episode  I  am  merely  telling  what 
in  the  main  can  be  duplicated  in  most,  if  not  all  of  the  many  hospitals 
which  receive  the  victims  of  these  craniocerebral  injuries. 

The  story  has  been  told,  however,  in  order  to  compare  the  treat- 
ment and  the  reward  afforded  to  a  soldier  without  legs  who  has  resumed 
his  studies  and  will  be  perfectly  capable  in  all  probability  of  earning 
his  livelihood,  and  the  soldier  to  outward  appearances  physically  intact, 
who  has  a  cerebral  defect  with  a  residual  abyss  in  his  mental  processes 
which  no  amount  of  reeducation  will  ever  enable  him  completely  to 
bridge  and  who  suffers  therefore  from  a  handicap  incomparably  greater 
than  the  ampute,  so  far  as  his  future  outlook  is  concerned.  Both  Pte.  L. 
and  Pte.  A.  know  this  as  well  as  I. 

Now  the  subject  which  has  been  apportioned  to  me  for  this  occa- 
sion is  the  "Neurological  Aspects  of  Reconstruction,"  and  for  several 
reasons  I  suffer  from  considerable  embarrassment  in  approaching  it. 
In  the  first  place  the  word  "Reconstruction,"  useful  as  it  may  have 
been  and  still  is  as  a  means  of  focusing  public  attention  on  an  idea — 
like  the  word  "Conservation" — appears  to  me  to  be  in  danger  of  being 
so  greatly  overworked  that  the  medical  profession  is  likely  to  forget 
that  it  merely  represents  in  our  present  connection  the  later  treatment 
— the  making  over — of  our  disabled  soldiers.  It  is  precisely  what, 
admittedly  in  smaller  scale,  the  personnel  of  the  medical  and  surgical 
and  social  service  departments  of  every  well-conducted  civil  hospital 


NEUROLOGICAL    ASPECTS    OF     RECONSTRUCTION  27 

has  in  the  past  attempted  to  do  for  its  patients— to  restore  them  'to  a 
life  of  greatest  usefulness.  Indeed,  in  some  communities,  like  my 
own,  there  is  what  is  called  a  Tide-Over  League  where  occupational 
therapy,  possibly  begun  in  the  wards,  is  continued  ;  and  this  is  supple- 
mented by  the  State  Industrial  Accident  Board  which  has  a  department 
for  vocational  training.  The  process  in  each  case  is  the  same,  and  I 
have  some  misgivings,  lest  lulled  by  the  magic  of  this  shibboleth,  we 
may  fail  to  observe  that  the  same  defects  in  our  existing  hospital 
organization,  in  our  professional  training,  and  the  same  unfamihanty 
with  the  more  difficult  bypaths  in  medicine,  particularly  those  relating 
to  the  psychology  and  behavior  of  the  individual,  exist  as  before.1 

Another  source  of  embarrassment  lies  in  the  fact  that  my  par- 
ticular relations  to  the  wounded  soldiers  have  been  largely  confined  to 
the  more  acute  aspects  of  treatment— the  immediate  saving  of  life  by 
the  early  operative  intervention  in  the  case  of  craniocerebral  wounds. 
Regarding  this  early  stage,  alone,  of  the  process  of  making  over  our 
wounded,  in  so  far  as  it  has  been  possible  overseas  to  influence  it 
from  a  neurological  point  of  view,  I  can  speak  with  some  familiarity, 
and  what  I  may  have  to  say  of  the  subsequent  stages  of  this  and  other 
neurological  problems  represents  the  impression  merely  of  an  interested 
and  sympathetic  onlooker. 

Unfortunately,  as  physicians  and  surgeons,  we  in  general  know  less 
about  the  nervous  system  and  its  disorders  than  we  do  of  the  disorders 
of  any  other  part  of  the  body.  Despite  its  unquestioned  importance 
from  a  broad  national  and  sociological  point  of  view,  as  well  as  from 
the  standpoint  of  each  person,  the  subject,  possibly  due  to  its  com- 
plexity, is  largely  shunned,  and  the  mental  hygienists.  the  psychiatrists, 
neurologists,  and  more  recently  the  neurosurgeons  of  the  country  who 
are  endeavoring  to  be  heard  but  represent  a  small  voice,  and  that  not  a 
concerted  one,  to  which  Medicine  in  general  has  paid  -cant  heed,  and 
which  is  now  quite  lost  in  the  uproar  of  Reconstruction. 

1.  In  many  civil  hospitals,  indeed,  efforts  have  been  made  to  introduce  ele- 
mentary vocational  training,  hut.  as  seems  to  he  the  case  with  the  majority  of 
our  wounded  soldiers,  patients  are  loath  to  go  to  school  in  a  hospital.  In  the 
army  hospitals  I  have  visited,  the  shops  and  classrooms,  alas,  tend  to  be 
empty,  and  particularly  those  in  the  larger  cities  have,  in  the  shape  of  an 
entertainment  committee,  a  serious  competitor  fur  the  soldiers'  favor.  In  some 
institutions  this  has  reached  such  a  stage  that  it  has  been  necessary  to  issue 
orders  for  convalescents  to  go  into  the  shops  for  a  certain  number  of  hours 
a  day  on  the  basis  that  the  work  was  an  essential  part  of  the  treatment  of 
their  disability,  as  it  often  is.  In  the  long  run  the  men  who  are  privileged 
to  wear  stripes  make  admirable  patients  as  long  as  there  is  anything  serious 
the  matter  with  them,  hut  subsequently  they  become  difficult  to  handle  A.s 
one  of  them  put  it  to  me  "they  don't  sec  the  use  of  spending  their  time  in  shop. 
making  toys  for  children." 
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Unquestionably,  the  wear  and  tear  of  modern  life  falls  most  heavily 
on  the  nervous  system.  This  is  true  of  peace  no  less  than  war,  but  in 
time  of  war  with  its  additional  strain,  shared  by  all  both  in  and  out  of 
uniform,  sane  minds  are  in  the  long  run  more  essential  to  the  country's 
welfare  than  sound  bodies,  important  as  these  are.  I  recall  with  inter- 
est the  nature  of  the  official  physical  examination  to  which,  in  May 
of  1917.  the  volunteers  enlisting  for  our  hospital  unit  were  subjected. 
It  was  a  matter  largely  of  teeth,  of  toes,  of  stature  and  of  inguineal 
rings.  In  the  absence  of  mental  or  neurophysical  tests  many  candidates 
who  would  have  received  high  marks  on  these  scores  were  rejected, 
and  the  reverse  was  equally  true.  Fortunately,  after  the  draft  was 
adopted  the  character  of  these  examinations  was  greatly  improved. 
Psychiatrists  appeared  on  the  examining  boards  and  a  large  number  of 
prospective  soldiers  showing  neuropathic  tendencies,  who  obviously 
would  not  endure  the  rigors  and  restrictions  of  military  training, 
were  screened  out  together  with  the  physically  unfit.  The  startling 
thing  from  the  standpoint  of  our  national  well  being  was  the  number  of 
cases  so  rejected. 

In  spite  of  this  careful  combing  out,  a  large  number  of  the  accepted, 
when  subjected  to  the  strain  and  disciplinary  restraints  even  of  camp 
life  near  the  theater  of  war,  developed  psychoneuroses  which  proved 
their  unfitness  for  service ;  and,  as  you  well  know,  a  great  many 
soldiers  with  nervous  systems  sufficiently  stable  to  withstand  these 
lesser  trials  broke  down  when  the  influence  of  high  explosive  was 
added  to  the  stress  already  imposed  by  fatigue  and  excitement. 

No  compliment  too  great  can  be  paid  to  the  organization  with  its 
series  of  hospitals  which  Colonel  Salmon  established  in  France  to  meet 
these  problems,  and  the  recent  report  by  Lieut. -Col.  Sidney  I.  Schwab  2 
of  what  he  calls  the  "A.  E.  F.  conception  of  the  war  neuroses"  is  one 
of  the  notable  contributions  to  psychiatry  which  has  come  out  of  the 
war. 

To  these  aspects  of  the  disorders  of  the  nervous  system  the  entire 
energies  of  the  neuropsychiatrists  who  were  in  service  overseas  was 
concentrated,  as  it  is  perhaps  essential  that  they  should  have  been,  in 
view  of  the  incessant  wastage  which  was  known  to  have  occurred  in 
the  allied  armies  from  these  sources.  The  problem  was  urgent ;  the 
treatment  to  be  effective  had  to  be  put  in  operation  before  opportunity 
arose  for  the  neuroses  to  become  a  fixed  habit. 

As  the  few  neurologists  who  were  available  became  engulfed  with 
the    psychiatrists    in    tins    important    work,    the   nervous    disorders   of 

2.  The    War     Xeuroses     as     Physiologic     Conservations.    Arch.     Neurol.     & 
Psychiat.  1:579-635   (May)    1919. 
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organic  origin  were  perforce  somewhat  neglected,  though  it  was 
apparent  to  all  that  these  cases  would  sediment  in  our  hospitals  and 
represent  the  final  precipitate  of  the  war  injuries — and  not  only  the 
last,  but  the  most  difficult  with  which  to  deal. 

Meanwhile,  under  a  program  of  which  we  had  scant  tidings  abroad, 
military  surgery  in  our  army  was  variously  subdivided  into  general, 
orthopedic,  genito-urinary,  and  so  on.  with  a  department  for  surgery 
of  the  head  to  include  the  diseases  and  injuries  of  the  eye,  ear,  face 
and  jaws,  as  well  as  of  the  brain  itself.  Though  this  was  a  sufficiently 
workable  program,  it  unfortunately  did  not  tit  in  with  the  plans  adopted 
overseas,  and  the  decision  was  made,  I  believe,  in  the  spring  of  1918 
to  place  the  injuries  of  the  nervous  system  as  a  whole  under  a  depart- 
ment of  neurological  surgery.  This  would  seem  the  more  natural 
arrangement,  and  it  appears  from  the  syllabus  of  the  courses  3  offered 
in  the  excellent  neurosurgical  schools  which  came  to  be  established  in 
New  York,  Philadelphia  and  St.  Louis,  where  the  instruction  was  in 
the  nature  of  a  general  survey  of  the  peripheral  as  well  as  the  central 
nervous  system,  that  the  final  tendency  at  home  was  in  the  same 
direction. 

It  was  not  until  June,  1918,  that  a  neurosurgical  consultant  was 
appointed  for  the  A.  E.  F.  and  authorized  to  organize  a  service.  Xo 
precedent  covering  the  activities  of  such  a  department  existed  either 
in  the  French  or  British  armies,  nor  were  there  any  available  figures 
that  would  serve  to  give  an  idea  of  its  probable  responsibiities  beyond 
the  rough  computation  from  a  series  of  10,000  wounded  in  the  French 
6th  Army  that  25  per  cent,  of  all  battle  casualties  presented  neurological 
problems  of  one  sort  or  another;  that  the  major  peripheral  nerves  were 
involved  in  20  per  cent,  of  all  serious  injuries  of  the  extremities,  and 
that  wounds  of  the  head,  including  all  types,  represented  16  per  cent. 
of  all  battle  wounds. 

Estimates  such  as  these  based  on  figures  secured  from  certain 
engagements  in  certain  periods  of  the  war  may,  however,  fail  to  repre- 
sent the  percentages  which  occur  under  changed  conditions  of  warfare. 

3.  These  admirable  courses  in  which  neurologists  ami  neurosurgeons  com- 
plied were  such  as  might  well  he  continued  as  graduate  courses  on  a  peace 
hasis  for  which  they  were  perhaps  better  adapted  than  for  the  actual  surgical 
treatment  of  war  wounds  which,  as  a  matter  of  experience,  can  only  be  learned 
where  they  occur.  These  schools,  however,  have  well  justified  their  establish- 
ment if  they  did  nothing  more  than  increase  the  general  interest  in  neuro- 
logical surgery,  and  doubtless  with  the  less  urgent  though  equally  important 
reparative  neurological  work  which  is  still  to  be  done,  the  labor  which  the 
instructors  put  into  these  courses  will  justify  itself  in  the  broader  neurosur- 
gical point  of  view  of  their  many  pupils. 
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In  the  open  battles  in  which  our  forces  came  to  participate,  with  almost 
as  much  actual  exposure  to  machine-gun  fire  as  to  high  explosives,  the 
injuries  on  the  whole  were  altogether  of  a  different  character,  far  less 
severe  and  far  less  provocative  of  sepsis  than  those  to  which  some  of 
us  had  been  accustomed  during  the  preceding  year  as  a  result  of  the 
battles  in  Flanders.  For  although  the  enemy's  system  of  machine-gun 
defense  bv  isolated  concrete  emplacements  was  first  encountered  during 
the  Passchendaele  operations,  high  explosive  was  nevertheless  so  pre- 
dominant as  to  be  the  cause,  at  least  in  the  case  of  head  wounds,  of 
practically  all  the  examples. 

It  was  the  custom  in  the  British  army  to  cluster  in  twos  or  threes 
their  casualty  clearing  stations  (comparable  to  our  evacuation  hos- 
pitals) which  had  been  developed  during  the  war.  During  the  tragic 
months  of  the  battles  for  the  Ridges,  one  of  these  hospital  clusters 
behind  the  5th  Army  was  given  over  entirely  to  the  reception  of  the 
army  head  cases,  together  with  the  walking  wounded  and  the  gassed 
cases  from  the  nearest  corps.  By  this  arrangement  a  sufficient  number 
of  beds  was  made  available  for  the  retention  of  cranocerebral  injuries 
which,  as  experience  has  shown,  do  not  stand  transportation  well  after 
operation,  but  must  be  held  like  other  wounds  in  which  primary  closure 
has  been  attempted.  Though  the  pressure  of  work  was  great  at 
times,4  the  conditions  were  nevertheless  ideal  for  the  encouragement  of 
detailed  clinical  observation.  'Whenever  opportunity  offered,  there 
were  inter-hospital  meetings ;  accurate  though  brief  clinical  records 
were  taken  on  duplicating  books  which  were  provided,  and  through 
the  agency  of  postcards  supplied  by  the  British  Research  Committee — 
cards  which  accompanied  the  patient  on  his  evacuation  and  carried  the 
surgeon's  address  —  a  follow-up  system  was  possible  so  that  prompt 
returns  could  be  secured  from  both  base  and  home  hospitals,  and  a 
final  report  of  the  condition,  if  requested,  was  made  by  the  Research 
Committee  on  the  patient's  discharge  from  service  or  resumption  of 
duty. 

IMPRACTICABIL1TV     OF     BRITISH     FOLLOW-UP     SYSTEM     FOR 
AMERICAN     ARMY 

So  far  as  circumstances  permitted,  the  effort  was  made  to  introduce 
the  main  features  of  this  system  for  the  benefit  of  the  neurosurgeons 
operating  in  advanced  hospitals  in  our  own  army. 

The  essential  functions  of  an  army  hospital  are  the  registration  of 
the  wounded  and  their  evacuation.     Treatment,  aside   from  first  aid, 

4.  For  example,  during  the  first  two  weeks'  .period.  July  26  to  August  8, 
including  the  single  opening  battle  of  July  31.  there  were  1.017  head  cases 
admitted  out  of  9.103  admissions. 
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necessarily  comes  last,  and  the  farther  forward  the  hospital  i^  situated 
the  more  closely  must  this  order  of  obligations  be  observed.  Never- 
theless, an  army  hospital,  no  less  than  civil  hospital,  has  unwritten 
obligations  which  are  often  neglected  and  which  lie  apart  from  its 
administrative  work —  the  detailed  care  of  the  individual  patients. 
the  training  of  junior  officers  representing  the  students,  the  proper 
utilization  of  material  for  the  furtherance  of  our  knowledge  of  the 
problems  confronting  us.  Admittedly,  research  does  not  often  thrive 
within  the  sound  of  battle,  but  nevertheless  a  spirit  of  inquiry  may  be 
kept  alive.  For  such  a  low  order  of  investigation  as  the  mere  study  and 
tabulation  of  groups  of  cases  and  their  end  results  is  not  infrequently 
of  very  great  value. 

The  conditions  in  our  overseas  army  medical  units  were  very  much 
like  those  of  the  divisional  units.  Medical  officers,  like  battalions, 
often  had  to  be  thrown  into  gaps  regardless  of  special  training  or 
fitness,  and  it  is  perhaps  astonishing  that  they  accomplished  as  much  as 
they  did.  There  were,  doubtless,  many  misfits  —  men  in  the  line  who 
had  never  fired  a  rifle  —  surgeons  in  forward  hospitals  who  had  never 
seen  a  war  wound  and  who  had  been  instructed  at  home  in  such  prin- 
ciples as  the  Carrel-Dakin  treatment  or  the  primary  closure  of  wounds, 
neither  of  which  could  be  put  into  practice  under  the  conditions  which 
for  the  most  part  confronted  us  in  the  A.  E.  F. 

That  good  work  may  be  done  and  careful  records  kept  under  these 
circumstances  is  exemplified  by  the  clinical  note  from  an  evacuation 
hospital  which  chance  had  led  me  to  quote,  but  I  must  confess  to  the 
fact  that  with  us  a  follow-up  system  was  impracticable ;  the  records 
for  the  most  part  were  poorly  kept  or  not  at  all,  for  few  organizations 
had  any  field  medical  cards;  and  that  even  when  —  as  was  true  of  the 
duplicates  of  the  notes  I  have  quoted  —  they  were  sent  on  with  the 
patient  they  rarely  reached  their  destination."  Surgeons  were  thus 
precluded,  in  forward  areas  at  least,  from  any  possibility  of  acquiring 
personal  information,  much  less  of  advancing  general  knowledge,  by 
the  study  of  end-results  except  by  hearsay  evidence  of  the  condition  in 
which  their  operated  cases  reached  the  base.  Moreover,  by  the  time 
the  July  offensive  began,  things  moved  so  rapidly  with  our  entire  army 
organization  that  little  more  could  be  done  than  to  locate  as  many  sur- 
geons as  possible  who  had  had  neurological  training  or  even  interests, 
to  equip  them  so  far  as  could  be  done  with  proper  tools  and  see  that 

5.  In  the  hospitals  in  which  I  have  made  inquiry  I  am  told  that  about  75 
per  cent,  of  our  wounded  arrive  at  the  base  hospitals  lure  with  proper  army 
forms,  but  very  few  of  them  with  any  clinical  records  whatsoever  from 
overseas. 
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each  mobile  and  evacuation  hospital  had  at  least  one  neurosurgical 
team  reasonably  capable  of  properly  caring  for  injuries  of  the  brain.6 

Organization  and  ll'ork  of  American  Neurosurgical  Teams. — The 
story  of  these  neurosurgical  teams,  as  well  as  of  the  general  situation 
in  France,  is  told  in  a  final  report  to  the  chief  surgeon.  This  will  be 
found  in  full  in  the  author's  reprints. 

We  are  at  the  present  juncture  much  more  concerned  with  the 
problems  now  confronting  us  than  with  those  of  the  past.  During  our 
last  weeks  in  France,  representatives  of  Colonel  Salmon's  department 
and  of  my  own  had  been  stationed  at  the  chief  hospitals  at  the  ports  of 
debarkation,  with  the  object  not  only  of  tabulating  all  of  the  cranial, 
spinal  and  peripheral  nerve  cases,  but  of  insuring  the  fact  that  they  did 
not  leave  France  unaccompanied  by  a  detailed  note  of  their  neurological 
condition.  We  expected  that  at  the  port  of  entry  a  sorting  station  would 
be  established,  and  that  the  from  3,000  to  4,000  neurological  patients 
would  be  routed  thence  to  one  or  two  large  centers  where  would  be 
stationed  medical  officers  particularly  competent  to  handle  them  — 
psychiatrists,  neurologists,  neurosurgeons  and  orthopedists,  selected  on 
the  double  score  of  greatest  experience  in  dealing  with  these  particular 
conditions  and  greatest  likelihood  of  advancing  our  incomplete  knowl- 
edge by  a  thorough  comparative  study  of  this  large  material.  Such 
an  establishment,  coupled  with  a  laboratory  for  experimental  neurology 
which  Major  L.  H.  Weed  had  so  profitably  conducted  in  Baltimore 
during  the  war  and  profiting  by  the  studies  made  by  Professor  Hubet 
at  Ann  Arbor,  would  have  put  our  contributions  on  a  parity  with 
the  brilliant  studies  which  have  been  made  during  the  past  four  years 
by  the  British  and  French  neurologists,  and  carried  over  to  civil 
life  might  leave  us  with  a  distinctly  American  "School  of  Neurology" 
under  a  permanent  and  central  organization. 

Similar  ideas  were  in  the  minds  of  those  at  home,  but  something 
more  than  the  ocean  was  interposed  between  our  overseas  and  our 
home  programs  in  this  and  I  fear  in  other  departments  as  well,  which 
not  even  wireless  nor  the  cable  seemed  able  to  penetrate. 

It  is  perhaps  understandable  why  the  more  natural  and  effective 
plan  was  not  adopted  at  the  outset.  There  were  many  influences  at 
work  and  the  result  has  been  that  neurological  patients,  like  most 
others,  have  come  to  be  more  or  less  widely  scattered  in  many  army 
hospitals,    and    short-sighted   parents    have   even    gone    so    far    as    to 

6.  The  importance  of  special  training  for  this  kind  of  work  may  be  gathered 
by  quoting  the  figures  from  one  hospital  during  a  certain  engagement.  In  a 
series  of  thirty-eight  cases  of  dural  penetration  operated  on  by  the  single 
neurological  team,  there  was  an  operative  mortality  of  29.4  per  cent,  whereas 
twenty-six  cases  operated  on  by  eleven  different  surgeons  without  equipment 
or  training,  in   the  same  hospital,  gave  62  per  cent,  mortality. 
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remove  their  wounded  boys  from  army  auspices  in  order  to  send  them 
to  their  own  choice  of  physician.     But  he  is  therapeutically  helpl< 

when  compared  to  a  group  of  medical  officer.-,  who  have  numberless 
examples  of  the  same  lesion  under  their  observation,  with  every 
facility  at  hand  for  the  elaborate  studies  and  after-care  essential  to 
the  best  results  of  surgery  in  this  difficult  type  of  case.  This  work 
ha-  been  done  admirably  at  some  hospitals  like  those  at  Cape  May  and 
Fort  Sheridan,  but  we  cannot  reduplicate  superior  ability  indefinitely 
—  the  special  cases  must  be  routed  to  the  place  where  ability  is  avail- 
able and  this,  I  think,  we  are  going  to  find  true  when  we  come  to 
translate  the  lessons  of  military  to  industrial  surgery.  Unquestionably, 
a  program  of  reconstructive  treatment  for  disabled  soldiers  in  a 
modern  hospital  is  much  more  likely  to  be  effective  than  any  similar 
program  for  the  care  of  industrial  injuries,  unless  done  in  the  mass 
and  on  a  state  or  national  scale,  because  the  treatment  and  reeduca- 
tion can  be  enforced  on  reluctant  and  short-sighted  individuals,  because 
inter-departmental  cooperation  can  also  be  enforced,  because  the  num- 
ber of  cases  of  a  given  type  can  be  brought  together  so  that  wide 
experience  with  a  given  problem  can  be  acquired,  and  lastly,  because 
in  the  army,  medical  officers  are  giving — or  should  be  able  to  give  — 
their  full  time  to  these  problems,  undistracted  by  administrative  details 
or  by  outside  calls  on  their  time. 

We  are  tending  to  fall  short  of  our  immediate  opportunities  for 
a  number  of  reasons,  some  of  which  I  have  mentioned  —  the  insistence 
that  the  wounded  be  distributed  to  hospitals  sufficiently  near  their 
homes  so  that  relatives  may  have  access  to  them  ;  the  irresistible  ten- 
dency on  the  part  of  parents  to  remove  wounded  soldiers  from 
army  auspices  and  place  them  under  the  care  of  their  local  civilian 
physicians  or  surgeons;  the  desire  of  medical  officers  to  withdraw 
from  the  service;  the  unquestioned  let-down  in  the  activities  of  all 
war-weary  people  which  followed  on  the  armistice  and  which  seriousl) 
militates  against  the  effective  carrying  out  of  policies  already  accepted 
and  seriously  blocks  the  adoption  of  any  newly  constructive  ones. 

So  far  as  the  neurological  cases  are  concerned,  though  late  it  is  not 
too  late  to  reassemble  them,  for  as  I  have  indicated  they  will  sedi- 
ment in  our  several  hospitals  as  the  dregs  of  the  casualty  lists  when 
nearly  all  others  have  been  discharged.  It  is  understood  that  steps 
are  now  being  taken  in  this  direction  and  it  i-  wise,  for  neurological 
problems  are  very  special  ones,  whether  they  lie  in  the  province  of  the 
neurosurgeon  or  the  psychiatrist,  and  the  proper  sort  of  operation,  if 
any.  no  less  than  the  proper  sort  of  vocational  training  to  be  given  to 
a  soldier  with  a  cranial  defect  and  perhaps  subject  to  epilepsy,  may 
well  tax  the  judgment  of  experts  far  more  than  other  problems  of 
surgical  reconstruction. 
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We  hope,  therefore,  that  the  desired  congregation  of  these  eases 

may  be  brought  about  and  possibly  under  the  auspices  of   the   \\  ar 

Risk  Insurance  Board  and  the  Department  of  Public  Health  a  group 

of  men  may  be  gathered,  capable  of  carrying  out  at  least  a  portion 

gram   which   some   of   us   have    so   ardently   longed   to   see 

Wished,  not  only  for  the  immediate  benefit  of  the  soldier,  but  also 
for  the  future  of  neurology  through  our  increased  knowledge  of  the 
5  of  the  nervous  system.  When  that  time  comes  there  will 
be  les>  occasion  for  men  with  an  old  craniocerebral  injury  to  wander, 
like  Pte.  A.,  into  a  doctor'-  study  and  ask  if  their  country  has  treated 
them  as  fairly  and  understandingly  as  the  men  who  lost  their  limbs 
in  its  service. 

It  is  but  human  that  the  country  shall  tire  of  its  wounded  as  a 
weary  and  harassed  physician  comes  to  tire  of  his  patients,  and  as 
my  hearers  may  doubtless  become  wearied  of  this  abundant  talk  of 
Reconstruction.  But  what  we,  as  physicians  and  former  medical  offi- 
cers, must  all  set  our  faces  toward  is  the  greatest  possible  good  which 
the  country  may  derive  from  the  lessons  and  experiences  and  indeed 
the  mistakes  of  our  corps  during  and  after  the  war. 

One  very  essential  transfer  of  experience  can  take  place  between 
the  treatment  of  war  wounds  and  the  treatment  of  industrial  injuries 
which  annually  far  outnumber  our  battle  casualties.  This  has  come 
to  the  minds  of  all,  and  mayhap  a  new  profession  for  woman,  as 
important  as  the  nursing  profession,  may  ari-e  through  their  valuable 
-ervices  as  reconstruction  aids. 

We  can  all  foresee  many  difficulties,  even  greater  difficulties  than 
confront  us  with  our  present  problem,  for  victims  of  these  injurie- 
will  be  still  more  widely  scattered  among  hospitals  than  our  battle 
casualties  have  been.  But  this  fact  need  not  discourage  us.  particu- 
larly since,  with  all  this  demonstration  of  what  may  be  done  to  rehabili- 
tate our  sick  and  wounded  soldiers,  the  people  and  the  nation  are 
aroused,  and  private  and  governmental  agencies  will  be  more  ready 
than  ever  before  to  aid  the  profession  in  its  efforts  to  extend  its  activi- 
ties —  indeed  will  expect  the  profession  to  extend  its  activities  beyond 
the  hospital  wards  and  operating  room  into  a  department  of  Civil 
Reestablishment,  if  I  may  use  the  term  of  our  Canadian  friends  for 
Reconstruction. 

The  medicine  of  our  immediate  forebears  largely  concerned  the 
care  of  the  individual  when  subject  to  injury  or  disease.  Fine  as  the 
record  may  have  been,  we  are  going  to  see  it  eclipsed  in  the  present 
centurv  bv  two  far  greater  movements  that  come  before  and  after 
this  period  of  hospital  treatment.  One  of  them  is  already  well  under 
way  —  preventive  medicine,  and  the  public  health  service:  the  other. 
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the  civil  reestablishment  on  a  large  scale  of  the  nation's  sick  and 
injured  whereby  they  may  be  returned  as  part  time  participants  at 
least  in  our  industrial  army.  When  medicine  assumes  this  latter 
function  on  a  large  scale,  we  may  properly  come  to  attribute  it  to  the 
example  set  by  the  Medical  Corps  of  the  Allied  and  our  own  armies  to 
give  the  wounded  soldiers  of  the  past  war  their  just  dues. 


PROBLEMS    IN    THE    DIAGNOSIS    AND    TREATMENT    OF 
[NJURIES    TO    THE    PERIPHERAL    NERVES 

THE    OUTLOOK    FOR    THE    FUTURE 
CHARLES    A.     ELSBERG.    M.D. 

NEW    YORK 
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ANDREW    H.    WOODS.    M.D. 

PHILADELPHIA 

This  paper,  based  on  observations  made  on  170  patients  with 
injuries  of  the  peripheral  nerves  whom  we  have  studied  at  U.  S.  Army 
General  Hospital  No.  1,  deals  only  with  some  problems  which  we  have 
encountered  and  with  the  means  and  methods  by  which  we  have 
attempted  to  solve  them.  The  paper  concerns  itself  somewhat  with  the 
diagnosis  of  the  injuries,  but  chiefly  with  the  general  conditions  on 
which  successful  treatment  must  depend.  We  have  not  allowed  our- 
selves to  draw  any  conclusions  as  to  the  final  results  of  the  methods  of 
treatment  used  as  several  years  must  elapse  before  conclusive  data 
can  be  forthcoming.  We  shall,  in  what  follows,  speak  of  the  signifi- 
cance of  some  symptoms  and  signs  of  nerve  injury,  of  some  aspects  of 
the  finer  anatomic  structure  of  the  peripheral  nerves,  and  of  'the 
anatomic  basis  and  guiding  principles  for  the  technic  of  nerve  suture 
and  nerve  grafting. 

I.     THE    SIGNIFICANCE    OF    SOME    NEUROLOGICAL    SYMPTOMS    AND    SIGNS 
OBSERVED     IN     NERVE     INJURIES 

1.  The  "Tinel"  Sign. — Much  has  been  written  concerning  the  impor- 
tance of  the  tingling  that  can  be  observed  when  the  skin  is  tapped 
along  the  course  of  a  peripheral  nerve.  According  to  Tinel,  tapping 
distally  to  the  site  of  the  nerve  injury  causes  tingling  referred  to  the 
area  of  distribution  of  the  nerve  only  when  the  nerve  in  question  is 
regenerating.  On  the  other  hand,  tingling  cannot  be  observed  when  a 
peripheral  (mixed)  nerve  has  been  completely  divided.  Tinel  claims 
also  that  in  a  regenerating  nerve  the  tingling  can  be  obtained  on  tapping 
at  the  points  along  the  nerve  more  and  more  toward  the  periphery 
corresponding  to  the  gradual  downgrowth  of  the  axis  cylinders. 

We  are  not  yet  in  a  position  to  deny  or  affirm  that  formication 
obtained  by  tapping  on  the  nerve  distally  to  the  point  of  injury  occurs 
only,  or  invariably,  when  sensory  fibers  are  regenerating.     The  value 
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of  the  sign  from  the  practical  diagnostic  standpoint  is  doubtful.  We 
have  in  not  a  few  cases  observed  this  distal  formication  in  patients  in 
•ivhom  operation  later  showed  a  defect  in  the  nerve  with  no  discoverable 
(macroscopic)  fibers  bridging  the  gap.  But  even  though  the  sign 
definitely  indicated  regeneration  of  sensory  fibers,  this  does  not  neces- 
sarily mean  that  regeneration  of  motor  fibers  has  occurred  or  will 
occur.  Practically  the  necessity  for  surgical  treatment  was  decided  in 
every  one  of  our  patients  by  the  behavior  of  the  motor  fibers.  If 
motor  fibers  were  not  regenerating  in  sufficient  numbers  by  the  sixth 
to  the  eighth  months  after  the  injury,  whether  the  sensory  fibers  were 
•functioning  well  or  not,  it  was  assumed  that  a  serious  impediment  was 
obstructing  their  progress,  and  exploration  was  advised.  In  all  except 
two  of  the  cases  of  this  series  (to  be  mentioned  below)  in  which 
operation  was  advised  and  carried  out,  either  complete  severance  of 
the  nerve  was  found,  or  such  involvement  in  scar  tissue  or  fraying  of 
the  nerve,  as  made  spontaneous  progress  impossible. 

2.  The  Skin  Area  Over  Which  a  Given  Sensory  Nerve  is  Distributed 
Varies  Considerably  in  Size  in  Different  Individuals. — Thus,  if  sensa- 
tion remains  normal  in  the  superficial  radial  area  in  patients  with  mus- 
culospiral  injuries,  one  must  not  be  oversanguine  in  hoping  therefore 
to  find  an  incomplete  severance  of  the  nerve.  In  some  persons  the  area 
supplied  by  the  superficial  radial  is,  like  that  of  the  anterior  tibial 
nerve  in  the  foot,  only  a  penny-sized  spot.  Similarly,  in  one  of  our 
patients  with  a  sciatic  injury,  there  was  merely  reduction  of  sensibility 
in  the  musculocutaneous  area  of  the  external  popliteal  nerve,  and  we 
had  expected  accordingly  to  find  some  sound  fibers  passing  through 
the  damaged  portion  of  the  sciatic  nerve.  But  the  operation  showed 
the  upper  stump  of  the  external  popliteal  bundle  of  the  sciatic  dis- 
connected from  the  distal  stump  and  driven  back  nearly  at  a  right 
angle  to  its  normal  position.  The  area  was  presumably  supplied  by 
overlapping  fibers  from  neighboring  nerves. 

In  making  inferences  based  on  sensory  findings  one  must,  therefore, 
keep  in  mind  these  individual  variations  as  to  distribution,  and  that  the 
overlapping  fibers  from  contiguous  nerves  gain  in  acuity  of  perception 
as  the  patient  is  forced  to  depend  on  them.  Whether  or  not  the  over- 
lapping fibers  may  actually  progress  farther  into  a  defective  area  as 
time  elapses  after  the  injury,  we  are  unable  to  say  from  any  experi- 
ence gained  in  the  present  study. 

3.  Symptoms  mid  Changes  in  Nerves  Par  to  Ischemia. — In  four  of 
our  patients,  in  addition  to  the  injury  to  the  nerve,  the  main  blood 
vessels  of  the  limb  had  been  severed  when  the  wound  was  inflicted, 
or  closed  by  the  subsequent  contraction  of  scar  tissue.     In  many  the 
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nutrient  arteries  to  the  nerves  had  been  destroyed.  And  in  most 
patients  whose  wounds  were  in  nerves  that  lay  adjacent  to  large  blood 
vessels,  the  blood  supply  of  the  limb  distal  to  the  wound  was  reduced 
by  pressure  on  the  vessels. 

Muscles  and  nerves  respond  promptly  to  quantitative  or  qualitative 
changes  in  the  blood  because  of  the  complexity  of  the  biochemical 
changes  that  occur  in  them.  In  the  case  of  nerve  fibers,  their  atten- 
uated form  and  their  dependence  on  the  distant  cell  bodies  for  trophic 
control  cause  them  to  suffer  doubly  under  the  conditions  mentioned 
above.  These  patients  showed  symptoms  that  were  not  confined  to  the 
distribution  of  the  nerves  that  had  been  wounded.  A  general  reduc- 
tion of  sensation  was  found  throughout  the  limb.  The  muscles  con- 
trolled by  other  nerves  were  weak  and  atrophic.  Coldness  of  the  skin, 
subjective  and  objective,  and  cyanosis  in  some  cases,  were  present. 

Because  of  the  frequency  of  this  factor  of  ischemia  from  pressure 
on  blood  vessels,  we  became  more  confident  as  our  experience  pro- 
gressed in  operating  to  free  nerves  and  vessels  from  pressure.  For 
the  removal  of  scar  pressure  not  only  liberates  the  fragile  axons  and 
restores  better  blood  supply  at  the  point  of  injury,  but  it  improves  the 
nutrition  of  the  tissues  below  the  wound  which  had  labored  under  the 
double  disadvantage  of  insufficient  blood  and  poor  trophic  stimulation 
from  the  spinal  centers. 

4.  Intraneural  Blocking  of  Axons  Without  Gross  Injury  to  the 
Nerve. — This  condition  was  found  in  two  of  our  patients.  In  one  of 
them,  following  a  compound  fracture  of  the  bones  in  the  lower  third 
of  the  leg,  in  October,  1918,  there  were,  in  May,  1919,  complete  sen- 
sory loss  in  the  distribution  of  the  posterior  tibial  nerve  and  complete 
loss  oi  power  in  the  intrinsic  muscles  of  the  sole  without  any  signs  of 
regeneration.  We  had  expected  to  find  a  complete  severed  posterior 
tibial  nerve  or  one  badly  compressed  by  scar  or  callus,  but  the  incision 
revealed  a  nerve  normal  in  appearance  with  only  one  slight  adhesion 
and  without  any  involvement  in  scar  tissue. 

In  the  other  patient  there  were  two  gunshot  wounds  in  the  arm  in 
the  course  of  the  musculospiral  nerve,  dating  from  November,  1918. 
There  was  a  large  scar  in  the  axilla  and  another  on  the  lower  half  of 
the  arm  on  its  outer  and  posterior  aspect.  Pressure  on  the  scars  gave 
pain.  Palpation  gave  no  information.  The  triceps  was  weak,  the 
supinators  and  all  of  the  extensors  were  without  function,  there  was 
complete  reaction  of  degeneration  in  the  nerve  and  muscles ;  there  was 
total  anesthesia  of  the  radial  cutaneous  area.  In  this  case  the  opera- 
tion in  May,  1919,  showed  that  all  the  wounds  were  superficial  and 
the  tissues  around  the  nerve  in  both  locations  appeared  normal,  as  did 
the  nerve  itself. 
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In  each  of  these  patients,  therefore,  a  wound  had  been  received 
along  the  course  of  a  nerve,  and  six  to  seven  months  afterward  no 
function  had  returned  in  the  nerve  below  the  point  of  injury.  Yet 
there  was  no  change  in  the  nerve  trunk,  visible  to  the  naked  eye, 
adequate  to  explain  the  interruption  of  function.  It  appears  from 
these  two  cases  that  a  trauma  which  causes  no  macroscopic  change  in 
a  nerve  trunk  can  sever  its  axis  cylinders  within  the  epineurium,  or  at 
least  inhibit  their  function  for  six  or  seven  months.  We  did  not  have 
opportunity  to  study  a  nerve  microscopically  to  learn  what  minute 
changes  had  occurred.  Aside  from  direct  inspection  of  the  nerve 
after  cautious  exploratory  incision,  we  know  of  no  diagnostic  method 
by  which  this  intraneural  interruption  of  axons  could  be  differentiated 
from  grosser  injuries. 

5.  Substitute  Movements. — In  studying  the  voluntary  movements 
of  patients  the  inference  is  ordinarily  justifiable  that  if  a  patient  is 
able  to  pronate  his  forearm,  his  pronator  muscles  and  therefore  all  or 
part  of  his  median  nerve  must  be  sound;  if  he  is  able  to  extend  his 
wrist,  that  the  extensores  carpi,  and  therefore  his  musculospiral  nerve 
are  functioning.  Yet  care  is  necessary  in  making  these  inferences, 
for  patients  in  whom  the  median  nerve  has  been  divided  with  paralysis 
of  the  pronator  muscles,  learn  in  the  course  of  time  to  use  other 
muscles  to  imitate  the  movement  of  pronation.  Similar  substitute 
movements  were  observed  in  other  nerve  palsies,  a  few  of  which  we 
mention  (see  Figs.  1,  2,  3,  4). 

(a)  An  imitation  of  flexion  or  extension  produced  by  a  pull  in  the 
wrong  direction  by  the  normal  antagonist  muscles,  and  an  immediate 
rebound  of  the  joint.  This  rebound  is  easily  mistaken  for  a  positive 
motion,  and  in  these  cases  it  appeared  that  a  muscle  actually  paralyzed 
was  contracting.  Thus,  in  several  patients  with  complete  external 
popliteal  paralysis  some  dorsal  extension  of  the  toes  seemed  possible. 
When  the  toes  were  carefully  watched,  the  dorsal  extension  movement 
was  seen  to  be  simply  an  elastic  rebound  after  a  quick  and  very  slight 
plantar  flexion. 

(b)  A  paralyzed  and  fibrosed  muscle  whose  tendon  extends  over 
two  joints  can  be  pulled  on  by  the  action  of  its  antagonists,  and  thus  a 
movement  can  be  secured  which  resembles  the  one  formerly  caused 
by  the  paralyzed  muscle.  A  frequent  example  of  this  was  the  exten- 
sion of  the  wrist  by  patients  with  musculospiral  paralysis  through  the 
device  of  flexing  the  fingers  and  thus  drawing  the  extensor  tendons 
taut  over  the  knuckles.  This  tension  on  the  extensor  muscles  of  the 
fingers  extends  the  wrist. 
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(c)  Patients  with  complete  median  nerve  paralysis  may  be  able  to 
pronate  the  forearm  by  contracting  the  extensors  of  the  wrist  so  as  to 
turn  the  hand  through  about  90  degrees  and  then  allow  the  flexed  hand 
to  drop  by  gravity  into  the  prone  position.  This  is  easily  mistaken  for 
norma]  pronation. 


Fig.  1. — Paralysis  of  muscles  dependent  on  left  musculospiral  nerve.  In 
picture  A.  the  patient  is  trying  to  extend  his  wrists  while  holding  the  fingers 
straight.  He  succeeds  in  the  right  hand,  fails  in  the  left.  In  picture  B  he 
has  extended  his  left  wrist  by  flexing  the  fingers.  (He  unconsciously  imitated 
this  movement  in  the  right  hand.) 


Fig.  2. — Paralysis  of  muscles  supplied  by  the  right  median  and  ulnar  nerves; 
marked  contracture  of  flexor  muscles  of  fingers.  In  picture  B  the  patient  is 
attempting  to  flex  his  fingers  beyond  the  position  presented.  Picture  A  shows 
the  amount  of  flexion  secured  in  the  fingers  by  extending  the  wrist.  It  enables 
him  to  grasp  and  hold  small   objects   like  a  lead   pencil. 

(d)  It  is  believed  by  some  authorities  that  extension  of  the  second 
and  third  phalanges  of  the  fingers  is  caused  only  by  the  interossei 
(ulnar  nerve).  But  the  musculospiral  extensors  of  the  fingers  also 
act  on  these  distal  joints,  as  well  as  on  the  proximal  ones.  Thus  in 
ulnar  nerve  injuries  one  must  not  argue  that  some  ulnar  function 
persists  simply  because  extension  of  the  terminal  phalanges  is  possible. 
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Fig.  3. — Right  median  nerve  injury.  Paresis  of  long  flexors  of  digits.  In 
picture  A  all  fingers  are  extended.  The  patient  is  about  to  attempt  to  flex 
them.  In  picture  B  he  has  flexed  his  left  fingers  without  disturbing  the  wrist. 
In  the  right  hand  he  flexed  the  fingers  only  by  extending  the  wrist. 


Fig.   4. — Paralysis    of    interossei    muscles    following    complete    severan* 
left  ulnar  nerve.     Picture  A  shows  the  proximal  phalanges  held   in  extei 
the  second  and  third  phalanges  flexed.     In  picture  B  the  patient  has  extended 
the  second  and  third  phalanges  in  spite  of  the  paralysis  of  the  interossei  mus- 
cles.    This   was  done  presumably  by  the  extensor  communis   digitorum. 
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II.     THE    FIXER    ANATOMICAL    STRUCTURE    OF    THE    PERIPHERAL    NERVES 

AS    THE    ANATOMICAL    BASIS    FOR    NERVE    SUTURE;    GUIDING 

PRINCIPLES     FOR     THE     TECHNIC     OF     NERVE 

SUTURE    AND    NERVE  GRAFTING 

From  the  beginning  of  a  peripheral  nerve  operation  to  its  end  a 
perfect  technic  is  necessary.  The  exposure  of  the  nerve  by  an  incision 
which  will  cause  the  minimum  amount  of  injury  to  muscles,  the  free- 
ing of  the  ends  of  a  divided  nerve  and  the  excision  of  the  surrounding 
scar  tissue  with  the  gentlest  handling  of  the  nerve,  the  perfect  control 
of  bleeding  so  as  to  have  a  dry  wound,  the  accurate  sectioning  of  nerve 
bulbs  until  good  nerve  fibers  are  exposed,  the  proper  approximation 
of  the  nerve  ends  without  tension,  and  the  properly  applied  and 
tightened  suture — these  and  many  other  details  are  of  great  importance. 
One  minute  fault  in  technic,  and  the  chances  for  a  good  nerve  regen- 
eration are  much  diminished,  no  matter  how  skilfully  all  other  manipu- 
lations may  have  been  accomplished. 

The  ideal  technic  in  nerve  suture  toward  which  surgery,  therefore, 
must  develop  is  one  that  will  approximate  the  proximal  stumps  of  as 
many  as  possible  of  the  severed  axons  to  the  original  glial  channels  of 
the  peripheral  stump  through  which  they  formerly  reached  their 
destinations;  and  this  must  be  done  without  further  injurying  the 
delicate  axons,  and  without  adding  obstacles  to  their  passage  into  the 
appropriate  channels. 

The  technic  described  is  the  nearest  approximation  to  this  ideal  we 
could  devise. 

1.  The  Handling  of  Nerves  During  Operation. — The  surgeon  can- 
not be  too  careful  in  his  handling  of  the  exposed  nerves.  Great  care 
and  gentleness  are  necessary  in  all  manipulations,  and  the  rule  should 
be  to  handle  the  nerves  as  little  as  possible.  While  it  is  permissible  to 
grasp  scar  tissue  around  a  nerve  with  forceps,  the  nerve  should  never 
be  held  with  a  steel  instrument.  One  well  known  operator  uses  glass 
hooks  for  picking  up  nerves  during  operation,  not  because  they  are 
softer  or  smoother  than  steel,  but  "for  their  psychic  effect  on  the 
operator  and  assistants."  If  a  nerve  is  seized  by  a  tissue  forceps  the 
fibers  thus  compressed  may  be,  and  no  doubt  usually  are,  immediately 
destroyed  at  that  point.  Thus  to  roughly  seize  the  innervating  nerve 
that  goes  to  the  tibialis  anticus  will  cripple  the  patient  the  same  as 
if  the  tendon  of  that  muscle  had  been  cut  at  the  ankle.  To  nip  the  ulnar 
nerve  in  the  arm  in  a  forceps  may  interrupt  the  bundle  of  fibers  that 
control  the  interossei,  and  destroy  all  the  finer  hand  movements. 

The  nutrition  of  a  nerve  is  imperiled  by  dissecting  it  out  of  the 
areolar  tissue  that  surrounds  it  and  supplies  it  with  blood  and  lymph. 
There  is  a  strong  temptation  when  operating  to  "clean  up"  the  nerve 
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trunk  as  if  for  a  museum  dissection.  No  further  dissection  i.-  war- 
ranted during  operation  than  that  which  is  necessited  to  identify  the 
nerve,  and  to  free  it  from  scar  pressure.  Dissection  for  identification 
is  required  in  inverse  proportion  to  the  operator's  anatomic  knowledge 

Furthermore,  the  lower  end  of  a  divided  nerve  should  always  be 
exposed  and  freed  first,  because  it  is  the  degenerated  end.  The  central 
end  should  be  exposed  for  as  short  a  time  as  possible  and  should  be 
handled  with  extreme  care.  Strong  traction  should  never  be  made  on 
it  in  the  effort  to  approximate  the  divided  ends  of  the  nerve.  We  very 
emphatically  advise  against  the  use  of  manual  methods  or  of  appliance? 
to  make  rapid  or  gradual  traction  on  the  ends  of  a  nerve.  If  there  is 
difficulty  in  drawing  together  the  two  stumps,  the  operator  may  be 
tempted  to  push  a  finger  or  blunt  instrument  along  the  course  of  the 
nerve  above  and  below  in  order  to  free  it  from  its  surroundings.  Thi- 
dissection  breaks  away  the  vascular  connections  of  the  nerve,  and 
endangers  innervating  branches  to  neighboring  muscles.  After  all 
inflammatory  adhesions  and  scar  bonds  have  been  released,  it  is  doubt- 
ful whether  the  areolar  tissue  around  a  nerve  restrains  it  sufficiently 
to  make  this  procedure  necessary. 

2.  Salvaging  of  Nerve  Fibers. — When  any  bundles  of  good  nerve 
fibers  could  be  found  running  through  a  scar  mass,  they  were  carefully 
dissected  out  by  longitudinal  strokes  of  a  knife  or  blunt  dissector,  and 
if  possible,  saved  even  though  the  remainder  of  the  cross  section  had 
to  be  resected  and  sutured  (see  Figures  5,  6,  7).  But  if  such  a  bundle 
of  salvaged  nerve  fibers  lay  near  the  center  of  the  cross  section  involved 
it  had  to  be  resected  to  prevent  interference  with  the  proper  coapta- 
tion of  the  whole  nerve. 

In  many  cases  where  a  number  of  such  fasciculi  could  be  discovered 
in  a  tangle  of  fibroneuroma,  especially  if  the  record  showed  that  some 
motor  impulses  were  permeating  the  obstruction,  it  was  difficult  to 
decide  what  course  to  pursue.  If  extreme  conservatism  prompted  to 
simply  free  the  nerve  from  external  scar  tissue  and  leave  the  fibro- 
neuroma unresected,  there  was  the  counterbalancing  fear  that  no  other 
fibers  but  these  would  ever  penetrate  the  mass,  and  that  even  these 
would  sooner  or  later  be  compressed  and  destroyed.  On  the  other 
hand,  there  was  the  fear  that  when  resection  and  suture  had  been  done, 
the  union  would  prove  unsuccessful  and  the  little  function  that  per- 
sisted would  thus  be  lost. 

The  adage,  "leave  well  enough  alone."  can  always  be  answered  by 
"good  is  the  worst  enemy  of  best."  There  are  few  situations  in  surgery 
in  which  rule-of-thumb  is  less  efficacious,  and  in  which  the  patien 
welfare  depends  so  completely  on  the  sound  judgment  of  the  operator, 
as  in  this  decision  whether  or  not  to  resect  a  scar-entangled  or  frayed 
nerve. 
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3.  The  Excision  of  the  Bulbous  Enlargement  or  of  End  Bulbs. — 
The  bulb  or  end  bulbs  should  be  divided  transversely  with  a  sharp 
scalpel  in  successive  sections  until  normal  nerve  bundles  without  scar 
tissue  around  them  are  exposed.  As  the  upper  end  of  an  injured  nerve 
is  often   swollen,  perfectly  good    funiculi  may  present  edematous  or 


Fig.    5. — Injury    of    musculosp.iral    nerve    by    shrapnel  ;    bulb    in    continuity. 

glairy  surfaces.  There  is  an  interesting  and  easily  understandable 
difference  between  the  central  and  peripheral  end  bulbs  (see  Figure 
8  i.  When  the  peripheral  end  bulb  is  being  sectioned  the  successive 
cross  sections  present  the  appearance  of  smooth,  shiny  scar  tissue  until 
one  section  is  reached  which  contains  the  ends  of  many  normal  funiculi 
without  any  scar  ti^ue  around  them.     When,  on  the  other  hand,  the 
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successive  sections  of  the  central  bulb  are  examined,  the  transition 
from  scar  to  normal  is  much  more  gradual.  In  successive  sections 
there  are  an  increasing  number  of  good  funiculi  until  an  altogether 
normal  transverse  section  is  exposed. 

4.  Some  Features  of  the  Gross  and  Minute  Anatomy  of  the  Periph- 
eral Nerves,  Nerve  Pattern,  the  Prevention  of  Rotation  of  the  Nerve 
Ends  and  Distortion  of  the  Nerve  Pattern. — As  we  have  stated  above, 
the  ideal  apposition  of  the  ends  of  a  nerve  would  be  one  in  which  the 


Fig.  6. — Same  as  Figure  5.  The  scar  tissue  has  been  excised  and  bundles 
of  good  nerve  fibers  preserved.  The  insert  shows  a  theoretical  transverse 
section  of  the  bulb. 


cut  end  of  each  divided  funiculus  was  placed  exactly  opposite  to  its 
mate.  AYhile  this  ideal  cannot  be  attained,  the  effort  should  be  made 
to  approach  it  as  nearly  as  possible.  For  this  purpose,  a  good  under- 
standing of  the  arrangement  of  funiculi  in  the  different  nerves,  and 
in  the  different  parts  of  each  nerve,  is  indispensable. 

It  is  remarkable  how  little  is  known  of  this  subject.    The  investiga- 
tions of  Stolid.  Ccmpton,   Langle)    and   Hashimoto  and  other-  have 
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made  it  probable  that  eaeli  nerve  has  a  definite  nerve  pattern,  although 
the  pattern  may  and  does  vary  in  different  parts  of  the  same  nerve. 
Ideal  peripheral  nerve  surgery  can  only  be  done  when  we  have  a  very 
complete  knowledge  of  the  arrangement  of  funiculi  and  fibers  in  the 
peripheral  nerves.  We  have  made  a  large  number  of  observations  in 
our  nerve  operations  and  have  carefully  noted  the  arrangement  of 
funiculi  in  the  cross  sections  of  the  nerves.  In  the  majority  of 
instances  the  nerve  patterns  in  the  peripheral  and  central  ends,  visible 
to  the   naked   eye,   were   either   identical   or   were   very   similar.     An 


Fig.  7. — Same  case  as  Figures  5  and  6 ;   the  suture  completed. 


entirely   different  arrangement   in   each   end   was  observed   in   a   sur- 
prisingly small  number  of  the  patients. 

This  subject  is  one  of  such  great  importance  that  Dr.  Henry  A. 
Riley  and  one  of  us  (Elsberg)  have  been  investigating  it  on  human 
cadavers.  The  studies  are  far  from  complete,  but  they  show  that  in 
each  nerve  there  is,  at  different  levels,  a  definite  grouping  of  funiculi, 
easily  recognizable  with  the  naked  eye.  In  many  instances  these  group- 
ings are  so  regular  that,  by  a  proper  nerve  suture,  the  end  of  each 
divided  funiculus  can  be  brought  into  approximate  apposition  to  the 
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corresponding  end,  and  rotation  of  the  ends  of  the  divided  nerve  and 
distortion  of  the  nerve  pattern  can  be  prevented. 

We  can  obtain  additional  knowledge  of  nerve  pattern  by  the  elec- 
trical stimulation  of  the  ends  of  a  recently  divided  nerve,  and  one 
of  us  (Elsberg)  is  also  investigating  this  subject  on  the  nerves  of 
freshly  amputated  limbs.     The  investigations  are  not  complete,  but  a 
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Fig.   8.--The    difference    between    peripheral    and    central    end    bulbs. 

number  of  definite  records  have  been  obtained  which  we  believe  are 
of  great  importance.  A  report  on  these  studies  will  lie  published  later. 
The  nerves,  as  regards  their  funicular  pattern,  may  be  divided  into 
two  main  groups:  (a)  Those  in  which  the  number  of  funiculi  is  small, 
but  the  funiculi  are  of  large  size  —  the  type  with  large  funiculi  —  and 
(b)   those  in  which  the  number  of   funiculi  is  large,  but  the   funiculi 
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are  of  small  size — the  type  with  small  funiculi.  The  musculospiral  and 
external  popliteal  nerves  belong  to  the  group  with  large  funiculi;  the 
median,  ulnar  and  internal  popliteal  belong  to  the  group  with  small 
funiculi.2 

Regeneration  after  suture  is  more  rapid  and  more  complete  in  the 
musculospiral  and  external  popliteal  nerves  which  we  include  in  the 
group  with  large  funiculi  than  in  the  median,  ulnar  or  internal  popliteal 
nerves  with  numerous  small  funiculi.  This  funicular  arrangement  may 
have  an  important  bearing  on  regeneration  after  suture,  for  it  is 
obvious  that  a  given  amount  of  scar  tissue  is  more  apt  to  impede  the 
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Fig.  9.— A,  the  condition  that  may  exist  when  the  ends  of  a  divided  nerve 
are  united  only  by  epineurial  stitches.  B,  demonstrating  more  perfect  approxi- 
mation by  a  combination  of  perineurial  and  epineurial  stitches  (diagrammatic). 

downgrowth  of,  and  to  compress  the  axis  cylinders  in  a  small  delicate 
bundle  than  in  a  larger  one. 

There  is  another  aspect  of  the  subject  which  is  of  interest.  Severe 
neuralgias  and  the  so-called  causalgia  occur  most  often  in  the  median 
and  internal  popliteal  nerves  with  numerous  small  funiculi.  The  elec- 
trical studies  of  one  of  us  seem  to  indicate  that  in  very  many  instances 

2.  As  we  have  stated  elsewhere,  there  are  variations  in  the  pattern  in  dif- 
ferent parts  of  the  same  nerve.  This  subject  will  be  considered  in  detail  in 
a  separate  paper. 
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Fig.  10. — Division  of  deep  palmar  branch  of  ulnar  nerve  by  .machine-gun 
bullet.  Resection  of  end  bulbs  and  end  to  end  suture.  (The  inserts  show 
the   successive   stages  of   the  operation.) 
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(perhaps  in  all)  the  sensory  fibers  occupy  the  most  central  part  of 
each  funiculus.  May  it  not  be  that  in  inflammatory  processes  in  the 
perineurium,  an  irritation  of  sensory  fillers  is  much  more  apt  to  occur 
in  a  nerve  with  small  funiculi  than  in  one  with  large  ones?  We  hope 
that  the  studies  we  are  making  will  soon  permit  a  definite  answer  to 
this  question. 

5.  Approximation  of  the  Divided  Ends  of  a  Nerve. — This  should 
always  be  made  without  tension.     In  the  majority  of  instances,  this 


pig-  ii# — Shrapnel  injury  involving  the  inner  head  of  the  median,  the  ulnar, 
the  internal  cutaneous  nerves^  and  the  brachial  artery.     The  end  bulbs  exposed. 

can  be  accomplished  by  freeing  the  nerves — especially  the  peripheral 
part — for  a  considerable  distance.  In  this  procedure,  however,  due 
consideration  should  be  given  to  the  location  of  branches  and  of 
nourishing  blood  vessels  so  that  important  motor  and  sensory  branches 
are  not  injured.  The  nerve  ends  can  often  be  approximated  without 
tension  by  flexion  of  adjoining  joints  (flexion  at  wrist  for  injury  of 
ulnar  or  median  nerves  in  forearm ;  flexion  at  elbow  for  median  and 
musculospiral  in  arm  and  forearm;  extension  at  elbow  and  adduction 
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of  arm  for  ulnar  nerve  in  arm  and  forearm  ;  plantar  flexion  at  ankle 
and  flexion  at  knee  for  posterior  tibial ;  flexion  at  knee  and  extension 
at  hip  for  sciatic,  etc.)-  Transplantation  of  the  ulnar  nerve  to  the 
front  of  the  internal  epicondyle  is  often  necessary,  but  in  this  trans- 
plantation the  nerve  to  the  flexor  carpi  ulnaris  should  not  be  injured. 
One  of  us  has  made  measurements  of  the  amount  that  can  be  gained 


Fig.  12. — The  end  bulbs  resected,  showing  the  funicular  pattern  oi  the  ends 
of  the  nerves. 

by  changing  the  position  of  neighboring  joints,  but  this  is  not  the  place 
for  a  detailed  consideration  of  the  subject. 

6.  Technical  Principles  of  Nerve  Suture.  -  We  shall  not  in  this 
paper  enter  on  the  finer  details  of  nerve  suture,  but  shall  only  mention 
some  facts  that  arc  essential  to  this  delicate  surgical  procedure.  We 
believe  that  for  nerve  suture  the  best  material  is  very  fine  silk  (sepa- 
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ruled  strands  of  the  finest  .-ilk  obtainable)  threaded  on  fine  "Carrel" 
needles.  -For  the  actual  union,  perineurial  and  epineurial  stitches  are 
used.  Epineurial  sutures  alone  are  not  advisable.  The  funiculi  are 
apt  to  retract — especially  if  a  little  blood  or  fluid  collects  between  their 


Fig.  13.— Shrapnel  injury  of  the  posterior  interosseous  nerve.    The  end  bulbs 
exposed. 

en(ls_an(l  the  resulting  scar  tissue  will  offer  an  impediment  to  the 
downgrowth  of  the  regenerating  axis  cylinders  from  the  central  end 
(see  Figure  9).  After  the  nerve  pattern  of  each  end  of  the  divided 
nerve  has  been   carefully  noted,  one,  two  or  three  fine  stitches  are 
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passed  through  the  perineurial  tissue  —  the  number  depending  on  the 
arrangement  and  number  of  funiculi.  Xo  especial  difficulty  is  encoun- 
tered in  passing  the  stitches  through  the  perineurial  tissue  between  the 
funiculi  or  groups  of  funiculi  if  the  needle  and  suture  material  be 
sufficiently  fine.  If  the  sutures  are  well  placed  with  due  regard  to  the 
nerve  pattern,  a  fairly  accurate  apposition  of  the  ends  of  the  funiculi 


Fig.    14. — Same   case   as    Figure    13.     The   end    bulbs    resected,    showing   the 
funicular  pattern  vi  the  ends  of  the  nerves. 

is  possible.  All  of  the  perineurial  sutures  should  l>c  passed  before  any 
one  of  them  is  tied.  When  the  sutures  are  tied,  care  should  be  taken 
that  the  funiculi  are  just  brought  into  apposition.  If  the  sutures  are 
too  tightly  drawn,  the  funiculi  are  bent  at  their  ends  with  a  resulting 
poor  approximation,      \fter  the  perineurial  sutures  have  been  tied,  the 
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epineurial  stitches  must  be  accurately  passed  so  as  to  approximate  the 
free  borders  of  the  epineurial  sheath. 

Nerve  suture,  according  to  the  principles  we  have  outlined,  can  be 
done  not  only  on  the  large  nerve  trunks,  but  also  on  smaller  nerves. 
Thus  one  of  us  has  been  able  to  recognize  the  funicular  arrangement 
and  do  a  perineuria!  and  epineurial  suture  on  the  internal  cutaneous 
and  lesser  internal  cutaneous  nerves,  on  the  deep  palmar  branch  of 
the  ulnar  and  on  a  large  muscular  branch  to  the  triceps  muscle  from 
the  musculospiral  nerve  (see  Figure  10,  11,  12,  13,  14). 


Fig.    15. — Large    neuroma    following    shrapnel    wound    of    median    nerve. 

7.  Concerning  Procedures  When  Nerve  Suture  Cannot  Be  Done 
Because  the  Ends  Cannot  Be  Approximated;  Nerve  Grafting.- — If  the 
condition  of  a  nerve  permits  it,  a  neurolysis  is  always  better  than  a 
resection  and  suture,  and  a  resection  and  end  to  end  suture  far  better 
than  a  resection  and  grafting. 

If  by  changing  the  position  of  neighboring  joints  or  by  even  mod- 
erate tension  the  ends  of  the  resected  nerve  could  be  brought  directly 
together,  that  was  done  in  our  patients  in  preference  to  introducing 
grafts ;  for  the  graft  is  for  man  as  yet  an  unproved  expedient.  When 
the  divided  ends  could  not  be  brought  together  by  reasonable  tension 
and  the  other  expedient  elsewhere  mentioned,  grafts  were  employed, 
because  nothing  else  was  possible.     In  such  cases  the  effort  was  made. 


INJURIES     TO     PERIPHERAL     NERVES  55 

whenever  feasible,  to  replace  each  fasciculus  of  the  main  nerve  with  a 
fasciculus  of  the  graft  (see  Figures  15,  16,  17). 

We  shall  not  enter  into  a  discussion  of  the  comparative  value  of 
autografts,  homografts  and  heterografts,  and  of  homografts  preserved 
in  cold  storage,  or  in  alcohol  (Nageotte).  Animal  experiments  have 
demonstrated  that  the  autograft  is  to  be  preferred,  and  we  have  limited 
ourselves  to  the  use  of  autografts  of  cutaneous  nerves  (external 
cutaneous  of  thigh;  internal  saphenous;  anterior  and  posterior  cutane- 
ous branches  of  musculocutaneous;  internal  cutaneous).  These  grafts 
were  obtained  and  transferred  by  a  method  of  our  own,3  which  was 


Fig.  16.  —  Same  case  as  Figure  15.  The  neuroma  has  been  resected.  A 
defect  5  cm.  long  remained  after  the  ends  of  the  nerves  had  been  brought  as 
near  as  possible  to  each  other.     Note  the   funicular  pattern. 


devised  in  order  to  minimize  the  amount  of  handling  of  the  grafts  and 
to  simplify  the  combination  of  a  number  of  segments  of  a  cutaneous 
nerve  into  the  typical  "cable  graft." 

In  cases  where  a  graft  has  been  implanted,  and  after  sufficient  time 
has  elapsed  to  allow  the  new  axis  cylinders  to  grow  through  the  length 
of  the  graft,  it  has  been  recommended  that  the  lower  point  of  union 
between  graft  and  nerve  be  resected,  freshened  and  resutured.     The 

3.  Elsberg,  C.  A.:  Technic  of  Nerve  Suture  and  Nerve  Grafting,  T.  A.  M.  A 

73:1422   (Nov.  8)    1919. 
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question  here  raised  is  this :  Will  new  axis  cylinders  penetrate  a  well 
established  junction  better  than  a  fresh  one?  It  is  difficult  to  answer 
such  a  question  at  the  present  time.  One  reply  seems  as  reasonable 
as  the  other.  In  the  case  of  one  patient  whose  wound  was  reopened 
two  months  after  the  graft  operation,  the  lower  junction  was  found  to 
be  well  established,  perfectly  soft  and  difficult  to  distinguish  from 
neighboring  parts  of  the  nerve.     It  was  not  molested. 


Fig.  17. — Same  case  as  Figures  15  and  16.     The  cable  graft  in  place.     The 
graft  is  made  up  of  as  many  strands  as  there  were  fasciculi  in  the  nerve  ends. 


III.     THE    OUTLOOK    FOR    THE    FUTURE 

In  this  paper  we  have  considered  only  a  few  aspects  of  the  symp- 
tomatology and  of  the  anatomy  and  surgery  of  traumatic  lesions  of 
the  peripheral  nerves.  The  experiences  of  the  world  war  will  soon 
give  us  extensive  statistics  of  the  results  that  can  be  attained.  It  will 
be  a  difficult  matter,  however,  to  correctly  judge  of  the  end  results 
when  they  are  reported,  for  the  technic  of  the  operation  has  varied  a 
great  deal  in  the  hands  of  different  operators.  It  will  require  very 
careful  discriminative  studies  of  the  end  results  when  they  are  reported 
to  determine  to  what  degree  the  surgical  methods  used  will  have  influ- 
enced the  results  obtained.     We  believe  that  in  the  advances  that  have 
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been  made,  an  important  part  is  due  to  a  fuller  realization  of  the  need 
tor  a  better  knowledge  of  the  minute  anatomy  of  the  peripheral  nerves. 
There  can  be  no  queston  that,  no  matter  how  much  nature  will  help 
the  surgeon,  the  surgical  treatment  of  injuries  to  the  peripheral  nerves 
must  be  founded  on  the  effort  to  bring  the  ends  of  a  divided  nerve 
into  an  apposition  which  approximates  as  much  as  possible  the  relation 
that  existed  before  the  injury  occurred.  With  this  aim  in  view,  a  very 
thorough  knowledge  of  the  structure  of  the  peripheral  nerves,  of  the 
course  of  fibers  in  the  different  funiculi,  of  the  number  and  arrange- 
ment of  the  funiculi  and  of  the  functions  of  the  fibers  in  each  bundle 
is  essential.  Much  attention  has  been  paid  to  the  course  of  fibers  and 
fiber  tracts  in.  the  brain  and  spinal  cord,  but  a  knowledge  of  the  course 
of  fibers  in  the  peripheral  nerves  must  still  be  acquired.  The  sugges- 
tions made  in  this  paper  constitute  an  effort  in  that  direction.  We 
believe  that  real  peripheral  nerve  surgery  will  date  from  such  a  knowl- 
edge, and  that  the  peripheral  nerve  surgery  of  the  future,  based  on  a 
minute  and  detailed  knowledge  of  the  finer  anatomy  and  physiology  of 
the  nerves  and  a  consequent  advance  in  the  finesse  and  delicacy  of  tech- 
nic,  will  be  able  to  show  results  far  better  and  more  complete  than 
those  that  have  been  attained  in  the  past.     "Natura  non  fecit  saltum." 

DISCUSSION 

Dr.  George  E.  Price:  I  was  very  glad  to  hear  Dr.  Elsberg  say  that  he 
placed  no  dependence  on  Tinel's  sign.  In  our  work  overseas  Tinel's  sign 
proved  so  unreliable  that  it  was  discarded  as  being  of  no  practical  value  and 
at  Fort  McHenry.  where  there  was  more  opportunity  to  study  the  sign,  we 
came  to  the  same  conclusion.  Tinel's  sign  has  been  found  in  cases  of  com- 
plete interruption  of  a  nerve  with  a  wide  bridge  of  scar  tissue  where  one  would 
not  expect  to  find  any  nerve  fibers.  Even  after  recent  complete  section  of  the 
nerve.  Tinel's  sign  has  been  present.  Of  the  two  theories  advanced  in  explana- 
tion, by  Dr.  Elsberg,  one  of  the  passage  of  nerve  fibers  through  the  scar  tissue 
and  the  other  of  compensation  of  overlapping  of  sensation  from  other  nervi-. 
I  would  be  in  favor  of  the  last.  We  have  an  example  of  that  occurring 
normally  in  the  musculospiral.  An  interesting  motor  problem  is  the  inability 
to  abduct  the  fingers  in  musculospiral  palsy.  If.  however,  extension  is  artifi- 
cially supplied  by  placing  the  hand  palm  down  on  the  table,  the  patient  is 
then  able  to  perform  the  movements  of  adduction  and  abduction  of  the  fingers. 

Dr.  Elsberg  also  spoke  of  finding  two  ca-es  of  complete  nerve  section 
without  loss  of  sensation,  in  the  musculospiral  and  the  internal  popliteal.  In 
the  cases  seen  overseas  and  at  Fort  McHenry.  there  was  no  instance  of  total 
section  of  these  nerves  with  complete  preservation  of  sensation.  In  musculo- 
spiral cases  there  is  usually  a  narrow  band  of  anesthesia  on  the  dorsum  of  the 
thumb  that  is  apt  to  be  overlooked. 

One  thing  that  the  war  has  brought  out  is  a  marked  improvement  in  the 
technic  of  neurosurgery,  particularly  in  suturing  operations  on  the  nerves.  In 
this  connection  it  is  only  fair  to  say  that  some  of  the  best  results  I  have  seen 
have   resulted    from  operations   by  men    who   were   neither   neurosurgeons   nor 
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orthopedists,  but  general  surgeons   doing  the  best   they  could   under  adverse 
conditions. 

Dr.  E.  Sachs:  This  is  very  interesting  work  that  Dr.  Elsberg  has  done 
on  the  anatomy  of  the  peripheral  nerves.  Similar  work  was  reported  some 
years  ago  by  Stoffel  who  emphasized  the  importance  of  keeping  this  point  in 
mind  in  suturing  the  nerves.  If  one  studies  microscopically  the  regeneration 
of  a  nerve  and  notices  the  devious  way  a  nerve  filament  grows,  one  cannot 
help  feeling  that  it  is  not  so  very  important,  in  suturing  the  two  ends  of  the 
nerve,  to  attempt  to  approximate  the  proximal  and  distal  end  so  very  carefully. 
The  principal  factor  in  the  successful  results  of  peripheral  nerve  suture  is  the 
avoidance,  as  far  as  possible,  of  anything  that  may  contribute  to  form  scar 
tissue  between  the  two  ends.  Dean  Lewis's  experiments  showed  how  far  a 
nerve  might  grow  out  if  there  was  no  obstruction  between  the  two  ends.  This, 
I  think,  is  further  evidence  that  surgeons  should  avoid  anything  that  may  con- 
tribute to  the  formation  of  scar  tissue  and  the  approximation  of  the  nerve  ends. 

Dr.  Charles  A.  Elsberg  :  All  I  meant  to  say  is  that  it  seems  to  me  there 
cannot  be  any  question  that,  if  a  nerve  has  a  certain  structure  and  internal 
pattern,  the  best  result  will  be  obtained  by  bringing  that  nerve  with  all  its 
fibers  as  near  as  possible  into  the  anatomic  relation  in  which  it  was  originally 
when  normal.  That  should  be  the  ideal  surgery.  To  be  sure,  nature  is  very 
good  and  she  will  cause  the  nerve  fibers  to  grow  around  all  kinds  of  obstruc- 
tion, but  that  is  no  reason  why  the  real  object  of  an  operation  should  not  be 
the  bringing  of  the  nerve  into  a  condition  as  near  as  possible  to  that  which 
existed  before  the  injury  occurred.  Any  argument  against  such  a  procedure, 
tending  to  show  excellent  results  when  the  nerve  ends  were  sewed  together 
haphazard,  is  not  evidence  of  the  successful  work  of  the  surgeon  but  of  the 
successful  work  of  nature.  The  surgeon  should  always  suture  the  nerve  so 
that  its  ends  approximate  as  closely  as  possible  to  the  normal  nerve  pattern, 
and  the  closer  he  gets  to  the  normal  condition,  the  better.  That  fact  should 
be  kept  clearly  before  us.  We  can  expect  nature  to  help  us,  but  we  should 
make  conditions  such  that  nature  can  help  us  to  the  maximum. 
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OF   THE    HEAD 
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PHILADELPHIA 
NEUROLOGIC     ASPECTS 

This  report  presents  some  general  observations  made  in  a  series  of 
200  cases  of  wounds  of  the  head,  in  practically  all  of  which  symptoms 
of  injury  to  the  brain  was  present.  While  the  main  purpose  is  to 
present  a  general  survey  of  the  cases  as  a  group,  certain  aspects  of 
the  subject  deserve  more  than  casual  mention. 

Material. — These  two  hundred  patients  represent  practically  all  of 
the  cases  of  this  type  under  observation  at  U.  S.  A.  General  Hospital 
Xo.  11,  at  Cape  May,  N.  J.,  from  October,  1918,  to  June,  1919.  Of 
these  patients,  88  per  cent,  suffered  from  wounds  associated  with 
demonstrable  defects  or  fractures  of  the  cranial  bones,  and  12  per 
cent,  presented  brain  symptoms  without  demonstrable  cranial  injuries. 

Patients   with  cranial  defects 163 

Patients  with  cranial   fractures 13 

No  cranial   injury   evident 24 

It  will  be  seen  that  most  of  these  patients  presented  cranial  defects. 
These,  with  few  exceptions,  were  the  results  of  gunshot  wounds  of 
the  head  which  were  treated  almost  universally  by  early  operation. 

The  associated  brain  injuries  varied  greatly,  some  being  severe. 
In  sixty-eight  patients  the  cerebral  symptoms  were  slight  or  could  not 
be  demonstrated  when  the  patients  were  admitted  to  the  hospital. 

In  12  per  cent,  of  the  cases  there  was  no  definite  history  or  evi- 
dence of  cranial  injury,  but  either  general  or  focal  symptoms  of  cere- 
bral origin  following  traumatisms  of  the  head  seem  to  justify  their 
inclusions  in  this  series. 

Symptomatology. — For  the  purpose  of  more  systematic  presenta- 
tion, the  manifestations  of  disturbed  action  of  the  nervous  system  have 
been  classified  into  general  and  focal  symptoms,  in  much  the  same  sense 
that  the  symptoms  caused  by  brain  tumors  are  so  classified  ;  focal  symp- 
toms representing  lesions  of  definite  areas  of  the  brain,  and  general 
symptoms  those  resulting  from  the  effects  of  diffuse  forces,  such  as 
concussion  or  pressure. 
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EARLY     GENERAL     SYMPTOMS 

Among  the  early  general  symptoms  of  importance,  according  to 
the  clinical  records  and  the  histories  as  given  by  the  patients  them- 
selves, were  disturbances  of  consciousness,  amnesia,  delirium  and  con- 
fusion, choked  disk,  slow  pulse,  headache  and  vertigo.  While  obvi- 
ously incomplete,  these  histories,  considered  collectively,  have  a  certain 
value. 

Disturbances  of  Consciousness. — Data  concerning  the  state  of  con- 
sciousness immediately  following  the  injury  was  available  in  132  cases. 
In  twenty-two  there  was  no  loss,  while  in  the  remaining  110  immedi- 
ate unconsciousness  resulted  from  the  injury  which  lasted  from  a  few 
minutes  to  several  weeks. 

TABLE     1. — Period    of    Uxcoxsciousxess 

Xo.  Cases 

Xo  loss   22 

Less  than   one  hour 51 

One  to  twenty-four  hours 21 

One  to  six  days 22 

Over  six   days 16 

Since  there  was  such  a  wide  variation  in  the  manifestation  of  this 
symptom  it  is  of  interest  to  consider  the  factors  active  in  its  production. 
These  include :  the  degree  of  concussion,  or  sudden  force  transmitted 
to  the  brain  by  the  blow;  the  amount  of  brain  tissue  traumatized, 
and  the  secondary  effects  of  the  injury,  including  hemorrhage,  edema 
and  infection. 

For  the  purpo-e  of  analysis  these  patients  may  be  roughly  divided 
into  three  groups:  (1)  those  in  whom  there  was  no  loss  of  conscious- 
ness ;  (2)  those  unconscious  from  a  few  minutes  to  twenty-four  hours, 
and  (3)  those  in  whom  this  symptom  was  prolonged. 

Group  1  included  twenty-two  patients  with  cranial  defects  who 
were  not  rendered  unconscious  by  their  wounds.  Many  of  these  had 
severe  injuries,  and  fifteen  exhibited  permanent  focal  brain  symptoms. 
It  is  well  known  that  a  blow  on  any  part  of  the  head  may  produce 
unconsciousness  by  concussion,  but  it  is  apparent  that  this  factor  was 
insufficient  to  cause  this  symptom  in  the  patients  of  this  group.  In 
explanation  it  may  be  suggested  that  the  force  of  the  injury  was 
apparently  exerted  over  a  small  area,  and  even  when  the  cranial  bones 
were  fractured,  and  the  brain  itself  traumatized  locally,  the  diffuse 
concussion  must  have  been  relatively  slight.  An  illustration  of  this 
principle  is  furnished  by  the  manner  in  which  an  egg  may  be  broken, 
a  quick,   sharp  blow  producing  a  local   fracture,  while  a  slower  but 
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heavier  blow  results  in  extensive  cracks  in  the  shell.     In  the  latter  case 
the  diffusion  of  the  force  is  evidently  greater  than  in  the  former. 

Group  2  included  seventy-two  patients  who  were  unconscious  from 
a  few  minutes  to  twenty-four  hours.  It  may  fairly  be  assumed  that 
cerebral  concussion  was  the  immediate  cause  of  unconsciousness  in 
this  group,  and  that  other  factors  were  relatively  unimportant  in  their 
effect  on  consciousness;  Early  surgical  operations  in  many  cases 
effected  decompression,  removed  blood  clots,  pulped  tissue,  foreign 
bodies  and  bone  fragments  and  controlled  infection.    It  is  probable  that 


Fit».  1. — Patient  with  hernia  at  the  site  of  the   frontal  defect. 


the  character  of  the  wounds  themselves,  in  some  instances,  had  the 
effect  of  automatic  decompression,  thus  preventing  prolonged  uncon- 
sciousness. 

Group  3  included  thirty-eight  patients  who  were  unconscious  for 
more  than  twenty-four  hours.  In  many  of  these  patients,  in  addition 
to  cerebral  concussion,  it  was  evident  that  the  secondary  effects  of 
trauma  (hemorrhage,  edema,  infection)  were  important  factors. 
Several  of  this  group,  with  residual  focal  symptoms  indicating  severe 
brain  injury,  had  had  early  operations  in  which  the  dura  was  not 
opened,  hence  decompression  not  effected.     Some  had  deeply  pene- 
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trating  foreign  bodies,  and  others  severe  wound  infections  and  hernia 
cerebri.  In  this  class  were  also  included  ten  patients  with  cranial 
fractures  not  decompressed.  Even  from  the  fragmentary  records 
available,  the  large  proportion  of  injuries  not  relieved  by  decompression 
was  striking  in  this  group,  injuries  which  must  have  produced  severe 
secondary  effects  and  high  intracranial  pressure.  In  none  of  the  cases 
was  there  evidence  that  prolonged  unconsciousness  resulted  from  con- 
cussion alone.  While  it  is  at  times  difficult  to  differentiate  cases  of 
uncomplicated  concussion  from  those  in  which  intracranial  hemorrhage 
and  edema  are  also  present,  it  is  apparent  that  prolonged  unconscious- 
ness resulting  from  simple  concussion  is  rare.  On  the  other  hand, 
conditions  producing  increased  intracranial  pressure,  such  as  hemor- 
rhage and  edema  not  relieved  by  decompression,  must  be  considered 
as  important  factors  in  prolonging  the  unconsciousness  primarily 
induced  by  concussion  in  head  injuries. 

Incomplete  loss  of  consciousness,  dazed  and  stuporous  states, 
delirium  and  mental  confusion  were  common  in  the  early  histories, 
one  or  more  of  these  conditions  frequently  following  the  period  of 
unconsciousness,  or  replacing  it  as  the  immediate  effect  of  the  trauma. 
These  symptoms  were  regarded  as  results  of  the  same  factors  that 
caused  unconsciousness,  concussion  standing  in  relation  to  the  earlier, 
and  the  secondary  effects  of  trauma  to  many  of  the  more  prolonged 
manifestations.  In  this  connection  it  should  be  stated  that  definite 
-ymptoms  apparently  resulting  from  simple  concussion  occasionally 
persisted  for  several  months. 

Amnesia. — Amnesia  was  present  in  practically  all  of  the  patients 
exhibiting  the  symptoms  mentioned,  and  the  memory  blank  frequently 
antedated  the  injury.  In  two  instances  patients  who  were  injured  in 
France  had  no  memory  of  having  been  out  of  the  United  States. 
Those  who  were  dazed  or  delirious  for  a  long  time  often  retained  a 
fragmentary  or  dream-like  memory  of  isolated  occurrences,  or  of  their 
subjective  mental  processes  at  times  fantastic  and  curiously  related  to 
actualities. 

Headache,  Vertigo,  Choked  Disk  and  Slow  Pulse. — These  symp- 
toms were  recorded  with  varying  frequency,  and  were  all  more  or  less 
closely  related  to  the  secondary  effects  of  injuries. 

LATE    GENERAL    SYMPTOMS 

When  coming  under  observation  in  Hospital  No.  11,  two  months 
or  more  after  receiving  head  wounds,  many  patients  still  manifested 
cerebral   symptoms  of  a  general  character.     These  included  loss  of 
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Fig.  2.— Brain  showing  (a)  enlargement  of  left  hemisphere  and  hernia 
cerebri  at  site  of  cerebral  defect;  (b)  horn  of  dilated  ventricle  in  relation 
with  abscess  cavity  filled  with  inspissated  pus;  (c)  bullet  just  beneath  the 
cortex.  Note  relation  of  abscess  cavity  to  trajectory  between  site  of  hernia 
and  location  of  bullet. 
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memory,  slow  cerebration,  indifference,  mild  depression,  inability  to 
concentrate,  fatigability,  nervous  irritability,  vasomotor  and  cardiac 
instability,  general  convulsions,  line  tremors,  irritable  reflexes,  head- 
ache, vertigo  and  restricted  visual  fields,  but  their  manifestations  varied 
in  different  patients  as  regards  grouping,  intensity  and  persistence. 
Some  of  them  were  present  in  most  of  the  cases  of  severe  head  wounds. 
man\-  of  them  were  present  in  some  of  the  cases,  and  exceptionally,  a 
combination  of  these  late  general  symptoms  constituted  the  principal 
disability  of  the  patient. 

Almost  without  exception  these  symptoms  diminished  gradually, 
and  ultimate  recovery,  apparently  complete,  occurred  in  from  three  to 
nine  months  after  injury,  where  gross  damage  to  the  brain  was  absent. 
The  tendency  to  recover  from  the  symptoms,  both  general  and  focal, 
resulting  from  brain  injuries  of  all  degrees  of  severity,  deserves  special 
emphasis.  Since  it  is  fairly  well  established  that  regeneration  does-uot 
occur  in  the  central  nervous  system,  it  is  evident  that  any  nervous 
tissue  may  be  affected  to  the  extent  of  suspended  function  without 
suffering  permanent  damage,  and  recovery  from  the  symptoms  of 
brain  lesions  signifies  returning  function  in  injured  but  not  devitalized 
neurons. 

FACTORS    CAUSING    RESIDUAL    GENERAL    CEREBRAL     SYMPTOMS 

So  far  as  could  be  determined,  the  following  factors  were  opera- 
tive in  causing  the  late  general  symptoms  in  the  series  of  cases  under 
discussion : 

1.  Loss  of  cerebral  tissue. 

2.  Injury  to  the  brain  without  destruction  of  tissue. 

3.  Cranial  defects. 

4.  Cicatrices. 

5.  Psychoneurosis. 

Loss  of  Cerebral  Tissue. — Symptoms  resulting  from  the  loss  of 
cerebral  tissue  should  properly  be  classified  as  focal,  but  these  symp- 
toms at  times  included  intellectual  impairment,  or  dementia,  of  which 
we  have  no  definite  knowledge  in  cerebral  localization.  Reference  will 
be  made,  under  the  discussion  of  focal  symptoms,  to  several  instances 
in  which  the  dementia  apparently  bore  some  relation  to  the  location  of 
the  cerebral  lesion. 

Injuries  to  the  Brain  Without  Destruction  of  Tissue. — -These 
injuries  include  the  effects  of  concussion  and  pressure,  and  also  those 
of  disturbed  cerebral  circulation  and  nutrition.  Although,  from  the 
standpoint  of  pathology,  changes  of  this  nature  are  but  imperfectly 
understood,  it  should  be  emphasized  that  they  are  common  and  impor- 
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Fig.   3. — A    "shower"   of    metallic    fragments   partly    intracerebral   and   partly 
extracerebral. 


C.    //.    FRAZIER—S.    D.    INGHAM 

tant.     .Most  of  the  late  general  symptoms  of  head  wounds  are  best 
explained  on  the  basis  of  such  disturbances.     These  symptoms  include 
memory  loss,   slow  cerebration,  indifference,  incapacity   for  sustained 
•t.  vasomotor  and  cardiac  instability,  etc. 

Cranial  Defects. — These  detects,  particularly  those  large  enough  to 
permit  fluctuation  and  pulsation,  are  commonly  accompanied  by  ver- 
tigo, throbbing  in  the  head  and  a  feeling  of  insecurity,  all  of  which 
are  accentuated  by  active  exercise-  and  bending  movements  of  the 
body.  Headache,  on  the  contrary,  was  noticeably  unusual  in  the 
patients  with  cranial  defects. 

Cicatrices. — These  sometime.-  act  as  irritating  foci,  causing  ner- 
vous and  reflex  irritability,  at  times  apparently  precipitating  general 
or  focal  convulsions.  Headaches  were  often  traced  to  pericranial  and 
dural  adhesions. 

Psychoneurosis.  —  As  an  element  in  the  symptomatology  of  this 
series  this  condition  was  comparatively  unimportant.  With  three  or 
four  exceptions,  anxiety  and  neurasthenic  symptoms  were  present  only 
to  a  degree  commensurate  with  the  nature  of  the  injury.  Conversion 
hysteria  was  not  encountered  in  any  of  the  cases. 

Summarizing  briefly  the  general  cerebral  symptoms  resulting  from 
wounds  in  relation  to  the  etiologic  factors,  they  may  be  divided  into 
four  groups :  those  due  to  |  1  )  the  immediate  effects  of  the  trauma ; 
(2)  the  secondary  effects  of  the  trauma;  (3)  nondestructive  injuries 
to  cerebral  tissue,  and  (4)  destructive  injuries  to  cerebral  tissue.  The 
first  two  of  these  groups  of  symptoms  appear  early,  the  latter  two 
coming  into  prominence  as  the  earlier  symptoms  subside. 

The  immediate  manifestations  consist  mainly  in  disturbances  of 
consciousness  and  in  dazed,  delirious  and  stuporous  states,  the  prin- 
ciple causative  factor  being  concussion. 

The  secondary  effects  of  trauma  ( hemorrhage,  edema,  infection, 
etc.)  add  the  symptoms  of  pressure  to  those  of  concussion. 

Injuries  to  the  brain  tissue,  not  destructive  in  character,  complicate 
ail  sorts  of  lesions,  and  cause  symptoms  which  last  for  weeks  or 
months,  but  which  tend  toward  complete  recovery.  The  syndrome  of 
cerebral  concussion  (early  disturbances  of  consciousness  and  pro- 
longed mental  symptoms  including  loss  of  memory,  indifference,  inca- 
pacity for  sustained  effort,  mental  slowness,  etc.)  probably  has  its 
pathologic  basis  in  changes  of  this  character. 

VARIOUS     SYMPTOMS 

Transient  Focal  Symptoms. — Although  the  record-  were  incom- 
plete, they  indicated  that  a  considerable  proportion  of  the  patients  suf- 
fered   from    focal   symptoms  of   a   transitory   character,   which   disap- 
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peared  completely  or  almost  completely  within  one  or  two  months 
following  the  injuries.  Symptoms  of  this  nature  are  to  be  explained 
by  local  injuries  to  the  brain  of  a  degree  insufficient  to  cause  tissue 

destruction. 


Fig.  4. — Large,  single  metallic   fragment  intrahemispheric. 

Twenty-four  patients  gave  histories  of  early  hemiplegia  which 
later  disappeared  entirely  or  left  an  insignificant  remnant.  In  con- 
trast, there  were  sixty  patients  with  definite  residual  cerebral  paralyses. 
Fourteen  gave  histories  of  aphasic  disorders  of  a  transitory  character. 
while  in  sixteen  some  degree  of  aphasia  persisted  as  a  residual  symp- 
tom.    Four  patients  described   symptoms  evidently  due  to  cerebellar 
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disturbance,  all  of  which  recovered  entirely.  In  no  case  was  there 
evidence  of  a  destructive  wound  of  the  cerehellum,  a  fact  to  be 
accounted    for  by  the  highly    fatal   nature  of   wounds   involving  the 

posterior  cranial  fossa. 

Data  concerning  early  sensory  symptoms  were  for  the  most  part 
unreliable  as  patients  usually  fail  to  note  any  but  perceptual  losses, 
and  are  even  liable  to  confuse  motor  paralysis  with  anesthesia.  In 
ten  instances,  however,  there  were  fairly  consistent  histories  of  super- 
ficial anesthesia  of  unilateral  distribution  and  of  temporary  duration. 

Residual  Focal  Symptoms. — Under  this  heading  are  considered  the 
focal  symptoms  which  persisted  while  the  patients  were  under  obser- 
vation, in  most  cases  six  months  or  more  after  the  injury. 

Motor  Symptoms. — Of  the  entire  series  of  200,  sixty,  or  30  pet- 
cent.,  of  the  patients  suffered  permanent  motor  symptoms  of  cerebral 
origin.  Of  these,  forty-three  were  hemiplegic,  nine  were  monoplegic, 
and  eight  were  paraplegic.  The  paralysis  was  of  a  severe  degree  in 
ten  hemiplegics  and  three  paraplegics,  while  in  the  remaining  forty- 
seven  the  residual  motor  disability  was  comparatively  slight  when  the 
patients  were  last  examined. 

A  striking  feature  of  these  cases  was  the  marked  degree  of  recovery 
which  invariably  occurred.  Probably  without  exception  the  patients 
were,  immediately  following  the  injury,  completely  paralyzed  in  the 
limbs  affected.  Twenty  of  them  were  admitted  to  the  Cape  May 
Hospital  as  litter  patients ;  but  when  last  examined  they  were  all 
ambulatory,  and  many  of  them  had  a  very  fair  amount  of  function 
in  the  paralyzed  limbs.  Notwithstanding  this  improvement  there 
remained,  in  patients  having  destructive  lesions  in  the  motor  areas, 
an  irreducible  minimum  of  paralysis. 

The  residual  motor  disabilities  consisted  of  disturbances  of  volun- 
tary motion  of  the  arms  and  legs,  and  to  a  slight  degree,  of  the  face. 
Complete  paralysis  of  a  limb  was  never  permanent.  The  functions  of 
motility  most  disturbed  were  those  of  highly  specialized  and  intricate 
character.  Individual  finger  movements  were  uniformly  most  affected  ; 
finger  flexion  invariably  returned  in  some  measure,  but  extension  was 
weaker  and  in  two  cases  failed  to  reappear  at  all.  All  movements 
involving  bilaterial  groups  of  muscles  were  normal  or  showed  insig- 
nificant disturbances. 

Exaggeration  of  the  tendon  reflexes  and  hypertonicity  of  the  mus- 
cles of  the  affected  limbs  was  the  invariable  rule,  although  there  was 
considerable  variation  in  the  degree  of  these  conditions.  Articular 
relaxation  or  increased  range  of  movement  in  the  joints  as  compared 
to   the   normal    side   was    occasionally   noted,    and    was   demonstrable 
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by  the  greater  latitude  of  movement  on  passive  manipulation  after 
overcoming  the  hypertonicity  of  the  muscles. 

Incoordination  constituted  a  factor  in  the  disability  of  many  of 
the  paralytics,  especially  those  showing  a  large  measure  of  improve- 
ment though  actual  muscular  strength  was  very  fair. 

Residual  Sensory  Symptoms. — Permanent  impairment  of  cutaneous 
sensory  perceptions  of  touch,  pain  and  temperature  was  found  in  only 
eight  cases,  and  in  none  was  it  present  as  a  complete  hemianesthesia. 
On  the  other  hand,  thirty  patients  showed  impairment  of  ability  to 
localize  sensory  stimuli  acurately,  to  recognize  dual  contacts,  and  to 
appreciate  passive  movement  and  position  in  the  extremities.     In  the 


Fig.  5. — Three  metallic   fragments  at  a   distance   from   the   defect:  two  hone 
fragments  within  the  margin  of  the  defect. 

same  patients  there  was  disturbance  of  the  stereognostic  sense.  The 
constant  association  of  impaired  sen>ory  discrimination  with  astere- 
ognosis  indicates  that  the  latter  condition  may  lie  considered  as  a 
manifestation  of   the   former. 

Sensory  and  motor  symptoms  were  frequently  associated  in  the 
same  case,  and  those  having  sensory  symptoms  almost  invariably 
had  motor  impairment.  The  convert-  was  not  true,  only  50  per 
cent,  of  the  motor  cases  having  demonstrable  sensory  symptoms. 
This  relationship  of  motor  and  sensory  symptoms  may  in  part  he 
explained  by  the  dependence  of  normal  movement,  especially  its 
dination,  on  the  discriminatory  element  of  sensation. 
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Residual  Aphasia. —  In  sixteen  patients  disturbances  in  the  use  of 
language  remained  six  months  or  more  after  the  wounds  were  received. 
Of  these,  ten  were  of  the  motor  or  dysarthric  type,  three  of  the 
sensory  type  with  alexia  as  the  most  prominent  symptom,  and  three 
were  of  the  mixed  type,  manifesting  disturbances  hoth  in  the  expres- 
sion and  in  the  interpretation  of  language.  In  none  of  the  patients 
were  the  residual  aphasic  symptoms  of  severe  degree,  and  all  were 
able  to  carry  on  simple  conversations  fairly  well.  The  patients  with 
alexia  were  ultimately  able  to  recognize  letters  and  many  words,  but 
did  not  regain  the  ability  to  read  understanding^  to  any  practical 
extent. 

Residual  Visual  Symptoms. — Cerebral  wounds  were  associated  with 
defects  in  the  visual  fields  in  eighteen  cases,  twelve  of  which  were  more 
or  less  complete  homonymous  hemianopsia,  three  were  quadrant  anop- 
sias, two  were  symmetrical  paracentral  scotomas,  and  one  was  almost 
completely  blind.  Comparatively  slight  improvement  was  noted  in  the 
vision  of  these  cases  during  the  period  of  observation. 

Mental  Symptoms. — The  occurrence  of  mental  disturbance  has  been 
mentioned  in  connection  with  the  general  symptoms  of  cerebral  injuries. 
Aside  from  the  mental  symptoms  of  cerebral  concussion  and  the 
mild  dementias  of  indeterminate  type  associated  with  many  brain 
injuries,  a  few  of  the  patients  have  shown  late  psychic  symptoms  which 
evidently  resulted  from  cerebral  wounds,  and  apparently  bore  some 
relation  to  the  injured  areas  of  the  brain.  This  was  true  in  four 
cases  in  which  penetrating  wounds  involved  both  hemispheres.  In 
three  of  these  both  frontal  lobes  were  affected,  and  in  the  fourth  a 
foreign  body  entered  the  right  frontal  region,  penetrating  to  the  left 
posterior  parietal  region  near  the  cortex.  Mental  symptoms  were 
pronounced  in  all  of  these  patients  and  consisted  of  disorientation,  loss 
of  memory,  emotional  indifference  and  disregard  of  environment  and 
personal  appearance.  In  some  measure  they  resembled  the  simple 
dementia  of  general  paresis.  Of  the  many  patients  with  unilateral 
frontal  lesions,  some  of  them  extensive,  none  showed  characteristic 
psychic  symptoms.  These  circumstances  indicate  the  seriousness  of 
bilateral  brain  lesions,  and  suggest  the  theory  that  either  cerebral 
hemisphere  may  functionate  in  a  way  to  minimize  the  effect  of  a 
lesion  in  the  other. 

Convulsions. — Convulsions  occurred  in  twenty-eight  patients,  either 
before  admission  or  while  under  observation  at  Cape  May.  In  four 
of  these  the  attacks  were  focal  without  general  involvement,  eleven 
had  local  spasms  initiating  general  attacks,  and  in  thirteen  the  con- 
vulsions were  general  so  far  as  observations  were  recorded,  although 
it  is  probable  that  some  of  these  were  preceded  by  unobserved  focal 
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symptoms.  Attacks  were  observed  in  patients  having  lesions  in  the 
motor  area  and  hemiplegia  in  which  focal  signs  were  definitely  absent. 
In  three  of  the  cases  of  this  group  it  was  found  that  attacks  had 
occurred  prior  to  military  service,  leaving  twenty-five  in  which  there 
was  evidently  a  close  relationship  between  the  war  wounds  and  the 
convulsions.  In  twenty-two  of  these  the  wounds  involved  the  parietal 
region,  and  in  twenty-one  there  was  motor  paralysis.  In  the  remain- 
ing three  cases  the  wounds  were  in  the  frontal,  occipital  and  temporal 
regions.  It  is  thus  apparent  that  not  only  focal  but  general  convulsions 
have  been  associated  with  motor  areas  of  the  brain  in  the  great 
majority  of  the  cases,  and  that  irritation  of  these  areas  is  more  pro- 
ductive of  general  convulsions  than  of  other  parts  of  the  cerebrum. 


Fig.  6. — One  minute  bone   fragment  and  three  silver  clips  applied  at  opera- 
tion overseas  for  control  of  pial  hemorrhage. 

Eighteen  of  the  twenty-five  patients  have  been  free  of  attacks 
several  months,  and  three  others  have  had  but  a  single  attack  each. 
Four  have  had  repeated  convulsions  over  a  prolonged  period,  thus 
evincing  a  tendency  to  chronic  epilepsy;  these  were  all  hemiplegic,  and 
the  attacks  were  of  the  type  which  begin  as  focal  convulsions,  then 
become  general  with  loss  of  consciousness. 

The  most   frequent   period    for  the  occurrence  of  the  attacks  was 
soon  after  the  wound  had  been  received  or  after  some  operation  on 
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head.  Al  out  one  half  of  this  group  of  patients  had  isolated  con- 
vulsions at  such  times  without  later  recurrences. 

It  should  be  stated  that,  as  a  routine  measure,  bromids  were  given 
in  10  grain  doses,  three  times  a  day.  to  all  patients  having  convulsions, 
and  to  all  those  subjected  to  operations  on  the  head,  a  measure  which 
no  doubt  reduced  the  incidence  of  the  attack-  while  the  patients  were 
under  observation. 

PATHOD  ".Y 

The  degree  of  injury  to  the  brain  vp.ried  from  in>ignificant  lesions 
to  extensive  losses  of  cerebral  tissue.  In  twenty-three  cases  intra- 
cranial foreign  bodies  were  demonstrated  by  the  roentgen  ray,  some 
of  them  having  almost  traversed  the  cranial  cavity.  Small,  indriven 
fragments  of  bone  were  common  and  were  usually  located  in  the 
vicinity  of  the  cranial  defect.  In  twenty-six  cases  the  wounds  were 
unhealed  on  admission,  most  of  these  having  sinuses  extending  beneath 
the  dura  to  fragments  of  dead  bone  or  foreign  bodies.  One  patient, 
who  died  four  days  after  admission,  had  a  large  temperoparietai 
abscess  and  hernia  cerebri.  This  patient  was  one  of  the  two  fatalities 
in  the  entire  series  of  head  wounds  at  the  Cape  May  Hospital.  The 
second  fatality  resulted  from  a  complicating  pneumonia  and  internal 
hydrocephalus,  occurring  after  the  wound  had  healed  and  the  patient 
was  convalescent. 

During  cranioplastic  operations  evidences  of  cerebral  injury  were 
at  times  noted.  Tn  such  operations  the  dura  was  not  usually  opened. 
but  occasionally  it  was  necessary,  and  several  times  in  this  way  cyst- 
like cavities  filled  with  cerebrospinal  fluid  were  exposed.  In  one 
notable  case  of  this  kind  the  operating  surgeon.  Major  C.  C.  Coleman, 
opened  such  a  cavity  in  the  occipital  lobe  which  communicated  with  the 
posterior  horn  of  the  lateral  ventricle. 

In  estimating  the  area  and  extent  of  the  cerebral  lesions  resulting 
from  war  wounds  it  may  be  stated  as  a  rule  that,  in  the  absence  of 
penetrating  foreign  bodies,  the  area  of  destruction  of  brain  tissue 
conforms  quite  closely  to  the  cranial  defect,  and  extends  but  a  few 
centimeters  beneath  the  cortex.  Foreign  bodies  may  penetrate  to 
almost  any  part  of  the  cerebrum,  even  traversing  the  ventricles  with- 
out causing  death.  The  course  of  foreign  bodies  can  be  estimated 
by  careful  roentgen-ray  studies,  comparing  their  location  with  the 
wound  of  entrance. 

TREATMENT 

Besides  the  surgical  treatment  which  i-  considered  in  another  part 
of  this  report,  special  courses  of  treatment  were  given  to  practically 
all  of  the  patients  with  the  object  of  increasing  their  general  efficiency, 
and  of  reducing  to  a  minimum  the  effect  of  the  disabilities  from  which 
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they  suffered.     School,  occupational  and  workshop  courses  were  pre- 
scribed,  according  to  condition-. 

Patients  with  hemiplegia  and  paraplegia  received  daily  treatments 
consisting  of  special  massage,  passive  movements  and  electricity,  also 
active  exercises,  employing  the  affected  limbs  to  a  maximum  extent  on 
gymnasium  apparatus,  and  in  recreational  exercises  in  which  handballs 
and  footballs  were  found  to  be  especially  valuable.  The  results  of 
this  treatment  were  evident  in  reducing  the  spasticity  and  preventing 
contractures  in  paralyzed  muscles  and  in  procuring  a  maximum  return 
of  function.  The  training  of  the  unaffected  muscles  to  compensate 
as    far  as  possible   for  those  of   impaired   function  gave  the  patients 


Fig.    7. — Skiagraph   of   a   rectangular   defect,   in   the   parietooccipital    r< 
resulting  from  removal  t?n  bloc  of  area  of   skull   in   the  debridement. 

greater  freedom  of  action,  and  the  general  poise,  self-confidence  and 
morale  were  noticeably  improved. 

Aphasics  constituted  another  group  that  received  special  attention. 
Trained  teachers  gave  the  members  of  this  group  daily  individual 
instruction  and  exercise  in  conversation,  reading  and  writing  adapted  to 
the  needs  of  the  patient  and  the  character  of  bis  language  disturbance. 
Although  we  have  seen  no  evidence  of  the  development  of  new  lan- 
guage centers  on  the  normal  side  of  the  brain,  improvement  has  been 
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marked  in  every  patient  of  this  group,  the  aphasic  symptoms  of  some 
oi  whom  had  previously  remained  stationary  for  several  months. 

SURGICAL     CONSIDERATIONS 

To  the  neurologist  the  most  absorhing  features  of  gunshot  wounds 
of  the  head  are  the  residual  disturbances  of  function,  either  local 
or  general.  The  opportunity  for  an  intensive  study  of  the  evidences 
of  perverted  function  in  the  individual  lobes  has  been  taken  advan- 
tage of  by  one  of  us  (  S.  D.  I.),  and  this  aspect  of  the  subject  has 
already  been  reviewed. 

The  neurosurgical  interest  in  gunshot  wounds  of  the  head  attaches 
to  those  cases  only  in  which  an  operation  is  indicated  for  the  relief 
of  one  or  the  other  of  the  following  complications :  residual  abscess, 
retained  foreign  bodies,  hemorrhage,  epilepsy  and  cranial  defects. 
These  complications  will  be  reviewed  in  the  light  of  our  experience  at 
General  Hospital  Xo.  11  with  200  head  injuries. 

1.  Residual  Abscess. — After  ten  months  of  observation  we  have 
been  able  to  discover  but  one  case  of  residual  abscess,  or  0.5  per  cent. 
A  patient  who  died  four  days  after  admission,  having  been  operated 
on  on  the  transport,  is  excluded  from  this  category.  The  necropsy 
revealed  an  ill-drained  abscess  in  the  occipital  lobe,'  a  diffuse  basilar 
meningitis  and  a  large  collection  of  pus  in  the  posterior  fossa.  That 
the  patient  should  have  survived  the  journey  is  nothing  short  of 
amazing. 

The  history  of  the  case  (Fig.  1  )  with  the  residual  abscess  was  briefly 
as  follows  : 

History. — The  patient  was  admitted  to  U.  S.  Army  General  Hospital  No.  11. 
Nov.  10.  1918,  as  an  ambulatory  case.  No  record  accompanied  the  patient, 
and  he  could  give  no  history  of  his  disability.  He  bad  received  a  gunshot 
wound  of  the  right  frontal  region  near  the  midline,  date  unknown.  There 
was  a  circular  cranial  defect  about  2  by  2.5  cm.  without  hernia ;  the  roentgen- 
ray  examination  showed  several  bone  fragments  near  the  defect  and  a  foreign 
body  0.5  by  4  cm.  in  the  parietal  cortex  above  and  behind  the  left  ear.  No 
definite  motor  or  sensory  or  other  focal  symptoms  were  present.  He  appeared 
to  understand  what  he  heard,  but  refused  to  speak  at  first.  About  two  weeks 
after  admission  he  spoke  more   freely,  but   was   slightly  negativistic. 

Treatment  and  Course. — The  sudden  development  of  a  hernia  at  the  site  of 
the  frontal  defect  was  the  indication  for  an  exploratory  operation.  The  site 
of  the  hernia  in  the  frontal  region  was  explored  for  abscess  with  negative 
results.  The  patient  subsequently  died,  and  the  necropsy  revealed  a  chronic 
meningitis  and  an  abscess  cavity  along  the  tract  of  the  missile  filled  with 
inspissated  pus  (Fig.  2).  The  contents  of  the  cavity  were  such  that  any 
attempt  at  drainage  would  have  been  ineffective.  The  symptoms,  which  were 
complex,  and  the  cause  of  the  death  were  attributed  to  a  chronic  meningitis 
and   secondary   hydrocephalus   rather   than   to  the   abscess. 
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Report  of  Necropsy— Dura:  There  was  an  oval  opening  just  to  the  right 
of  the  midline  in  the  frontal  portion,  through  which  the  brain  herniated. 
Over  the  inner  surface  of  the  anterior  half  of  the  dura,  covering  the  left  hemi- 
sphere,' there  was  evidence  of  an  internal  hemorrhagic  pachymeningitis. 

Hernia :  Beginning  at  a  point  3.5  cm.  above  the  base  of  the  brain,  anteriorly 
and  just  to  the  right  of  the  midline,  there  was  an  irregularly  rounded  mass, 
measuring  3  by  3.5  cm.  and  projecting  1.2  cm.  from  the  frontal  lobe. 

Ventricles:  The  right  lateral  ventricle  was  greatly  dilated,  measuring  11.5 
by  4  by  6.4  cm.  in  its  greatest  dimensions.  At  one  point  the  left  wall  of  the 
anterior  horn  projected  1.4  cm.  to  the  left  of  the  midline.  The  ependyma  lining 
this  cavity  showed  irregular  areas  of  grayish  white  thickening.  The  choroid 
plexus  of  the  posterior  horn  was  thickened  and  firmly  attached  to  the  right 
lateral  wall,   drawing  it  inward. 

The  left  lateral  ventricle  was  irregularly  dilated,  measuring  9.2  cm.  in  its 
greatest  depth  with  varying  length  and  width.  In  the  superior  frontal  region, 
at  one  point,  the  cavity  approached  to  within  0.5  cm.  of  the  surface. 


Fig.  8.— Skiagraph  of  a  characteristic  oval  defect  in  the   frontal  region. 

Abscess  Cavity:  Beginning  just  to  the  left  of  the  falx,  between  the  frontal 
lobes  and  extending  outward  and  backward  to  the  surface  in  the  anterior 
central  gyrus,  was  a  pale  orange-yellow  granular  zone  measuring  6  cm.  in 
length  and  from  1.2  to  2.5  cm.  in  width,  and  3.9  cm.  in  depth.  The  central 
portion  of  this  zone  was  occupied  by  a  cavity  filled  with  gelatinous  and  gray 
amorphous  material. 

Comparing  our  figures  with  those  of  other  countries,  we  find  that, 
whereas  our  percentage  of  residual  abscess  was  only  0.5  per  cent., 
Sargeant  and  Holmes  reported  thirty-seven  in  a  series  of  1,567  cases, 
or  1.3  per  cent.,  nearly  three  times  as  many.     The  difference  between 
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the  two  series  may  be  due  to  the  fact  that  a  much  larger  proportion 
of  cases  was  evacuated  to  England  after  a  shorter  interval,  sometimes 
ten  days  or  two  weeks,  whereas  with  the  A.  E.  F.  the  interval  was 
longer,  and  in  this  interval  some  cases  of  residual  abscess  may  have 
been  operated  on  before  transport.  I  have  excluded  from  considera- 
tion fifteen  cases  of  superficial  abscesses  which  were  complications 
of  surface  infection  and  osteomyelitis. 

Retained  Foreign  Bodies. — Retained  foreign  bodies,  strictly  intra- 
cerebral, were  observed  in  10  per  cent,  of  our  series.  The  fragments, 
either  bone  or  missile,  were  of  various  sizes,  single  or  multiple, 
superficial  or  deep  (Figs.  3,  4.  5  and  6).  In  no  instance,  save  two, 
were  they  the  cause  of  symptoms.  One  of  these  cases  has  already  been 
described  as  a  case  of  residual  abscess ;  the  other  was  associaated  with 
a  jacksonian  epilepsy  with  the  following  history : 

History. — The  patient,  who  was  struck  by  a  high  explosive  shell  in  the 
frontal  region  just  above  the  eyebrow,  received  first  aid  at  once.  He  was 
operated  on  at  the  field  hospital;  fragments  of  bone  were  removed  and  the 
wound  closed  with  tube  drainage.     Sept.  27,   1918.  the  wounds  had  healed. 

He  was  operated  on  June  9,  1919,  at  General  Hospital  No.  11.  Craniotomy 
was  performed  for  removal  of  a  foreign  body  which  was  localized  by  measure-- 
ments  and  identified  by  its  relation  to  the  bifurcation  of  the  anterior  middle 
meningeal  artery,  grooves  of  which  could  be  seen  in  the  skiagraph.  The 
foreign  body  was  located  with  a  needle  and  extracted  with  a  magnet.  It 
appeared  to  be  covered  with  soil.  The  sinus  from  which  it  was  extracted 
was  disinfected  with  dichloramin-T  and  the  wound  closed.  Just  before  leaving 
the  operating  table  the  patient  had  a  short  convulsive  seizure  involving  left 
face,  left  arm  and  left  leg. 

The  foreign  body  was  readily  localized  and  its  close  proximity  to  the  pre- 
central  convolution  justified  us  in  the  belief  that  it  might  have  been  the 
exciting  factor  in  the  epileptic  seizures.  At  all  events  this  possible  relation- 
ship, the  fact  that  there  had  been  but  two  seizures,  that  the  foreign  body 
could  be  removed  without  risk  to  life  or  harmful  damage  to  the  brain, 
justified  its  removal. 

Our  percentage  of  retained  foreign  bodies,  10  per  cent.,  is  almost 
identical  with  that  recorded  by  Sargeant  and  Holmes;  164  in  1,567 
cases,  or  11  per  cent.  That  the  percentage  is  so  low  speaks  for  the 
thoroughness  and  the  success  with  which  the  original  operations  were 
perfoimed  at  the  field  and  evacuation  hospitals.  The  percentage  of 
fatalities,  as  given  in  the  British  table,  was,  however,  higher  than  ours. 
Of  their  164  cases,  twelve,  or  7  per  cent.,  died,  whether  with  or  without 
operation  is  not  stated;  of  our  twenty-three  cases,  one,  or  4  per 
cent.,  died. 

The  indications  for  operation  in  the  presence  of  foreign  bodies 
are  clearly  defined  and  may  be  summed  up  as  follows :  Those  causing 
encephalitis  or  epileptic  seizures  should  be  extracted  and  those  appar- 
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ently  latent  should  be  left  alone.  At  least  these  are  the  principles 
which  have  governed  us  in  our  selection  of  cases  for  operation.  I 
have  purposely  excluded  from  our  statistics  of  foreign  bodies  minute 
sequestrums  or  fragments  which  have  been  found  in  sinuses  or  infected 
wounds  leading  to  or  in  the  cortex  of  the  brain.  There  were,  all  told, 
seventeen  of  these,  revealed  by  roentgen  ray,  and  removed  merely  a? 
a  phase  of  the  wound  treatment. 

Hemorrhage. — In  the  report  of  Sargent  or  Holme-,  of  the  forty 
six  out  of  1,239  cases  dving  after  evacuation  to  England,  eleven  were 


Fig.  9. — Skiagraph   of   an   irregular   defect  in   the  parietal  region. 


attributed  to  intracranial  hemorrhage.     This  complication  has  not  been 
observed  in  our  series. 

Epilepsy. — Whether  epilepsy  will  be  admitted  a>  a  surgical  com- 
plication we  leave  to  the  reader's  decision.  There  have  been  so 
many  ill-advised  operations  for  epilepsy  on  the  part  of  surgeons,  that 
we  submit  the  question  with  due  apologies  for  their  shortcomings, 
and  yet  the  frequency  of  epilepsy  is  such  and  the  resulting  disability 
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reat  if  unrelieved,  that  the  subject  cannot  be  lightly  passed  over. 
This  complication  from  its  general  neurological  aspect  has  already 
been  dealt  with,  but  I  will  quote  a  few  statistics  merely  to  emphasize 
its  importance. 

At   the  Third  Interallied  Congress  held  in  Yal-de-Grace,  Nov.  5, 

1917.  Tuttier  and  Guillain  reported  676  cases,  or  10.14  per  cent.,  in 
4._V2  cases  and  in  the  publication  of  the  Medical  Research  Committee 
nf  Great  Britain,  Adie  and  Wagstaffe  reported  thirty-seven  out  of 
610  cases,  or  6  per  cent.  In  our  200  cases  there  have  been  twenty-five, 
<>r  12.5  per  cent.  These  percentages  correspond  very  closely,  but  in 
literature  generally  one  finds  an  extraordinary  variation  in  the  quota- 
tions. For  example,*  Yillande1  makes  the  unbelievable  statement  that 
of  450  cranial  wounds,  in  303,  or  70  per  cent.,  secondary  operations 
were  performed  for  which  the  sole  indication  was  the  development 
of  epileptic  seizures.  Our  policy  in  the  matter  of  operative  inter- 
ference has  been  briefly  this :  We  have  not  recommended  operation 
in  any  case  as  a  preventive  measure;  we  disapprove  operation,  except 
in  those  cases  in  which  the  presence  of  a  foreign  body  or  a  cranial 
defect  and  the  resulting  dural  adhesions  might  be  regarded  as  respon- 
sible for  the  seizures.  Under  these  restrictions,  we  have  operated 
on  four  cases. 

Case  1. — The  patient,  who  was  admitted  on  a  litter  Sept.  25,  1918,  was 
wounded  July  18.  1918.  He  had  an  infected  gunshot  wound  of  the  left  parietal 
region  with  a  defect  4  by  5  cm. ;  hernia  cerebri  was  present.  He  had  a  con- 
vulsion after  admission  and  curettage  of  wound  Oct.  19,  1918.  with  a  second 
curettage  April  10.  1919.  The  wound  finally  healed  about  May  1.  1919.  He 
has  had  no  convulsion  since  January  and  only  one  after  operation. 

Case  2. — The  patient,   who   was   admitted   Dec.  21.    1918,   received   July    13. 

1918,  on  the  Italian  front,  a  gunshot  wound  in  the  midfrontal  region  with  a 
small  defect  1  by  1  cm.  The  wound  had  healed.  The  roentgen  ray  showed  a 
foreign  body  in  'the  right  precentral  area  about  1  cm.  from  the  dura.  The 
patient  showed  no  paralysis.  While  on  furlough  in  April  he  had  a  general 
convulsion  coming  on  during  sleep,  and  in  May  had  local  jerking  of  the  left 
arm  without  loss  of  consciousness.  June  9.  1919,  the  foreign  body  was  removed. 
He  had  three  convulsions  on  the  day  of  the  operation  but  has  had  none  since. 

Case  3. — The  patient,  who  was  admitted  Dec.  12,  1918,  received  July  4, 
1918.  a  gunshot  wound  of  the.  right  parietal  region  with  a  defect  4  by  7  cm. 
He  gave  a  history  of  convulsions  before  admission  and  had  two  convulsions 
December  20.  He  developed  status  epilepticus  Jan.  20.  1919.  Cranioplasty  was 
performed  Jan.  21,   1919.     He  has  had  no  convulsion   since. 

Case  4. — The  patient  was  admitted  Aug.  30,  1918.  having  received  a  gunshot 
wound  of  the  left  parietal  region  and  lost  his  left  eye  on  May  13,  1918.  The 
parietal  defect  was  4  by  4  cm.  He  had  convulsions  soon  after  admission. 
Cranioplasty  and  cartilage  graft  were  performed  Oct.  24,  1918.  He  had  one 
focal  convulsion  after  operation,  but  has  had  none  since. 

1.  Villandre.  C. :  Healing  of  Skull  Wounds,  Arch,  de  med.  et  pharm.  mil. 
68:546   (Oct.)    1917. 
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Late  Cerebral  Hernia. — It  was  a  source  of  surprise  that  we  received 
no  cases  of  cerebral  hernia,  despite  the  fact  that  there  were  twenty- 
six  cases  of  open  wounds  and  153  of  cranial  defects.  Again,  to  quote 
statistics,  Tuffier  and  Guillain  report  54  in  6,664  cases  of  gunshot 
wounds,  0.81   per  cent. ;  in  only  three  of  656,  0.4  per  cent.,   cases 


Fig.   10. — Characteristic  defect   in   the    frontal   region. 

evacuated  to  England,  was  the  hernia  larger  than  a  golf  ball  (Adie  and 
Wagstaffe)  ;  in  ninety  of  1,567  cases,  5  per  cent.,  evacuated  to  the 
hospitals  of  Great  Britain,  were  there  large  cerebral  hernias  (Sargeant 
and  Holmes).  Needless  to  say,  we  would  not  have  included  late 
cerebral  hernia  among  the  indications  for  surgical  intervention. 
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Cranial  Defects. — With  few  exceptions — one  residual  abscess,  one 
intracerebral  foreign  body  and  four  epilepsies — we  have  been  con- 
fronted with  no  conaition  justifying  resort  to  operation  other  than 
the  presence  of  cranial  defects  and  of  these  there  were,'  all  told,  153  out 
of  200  cases,  or  70  per  cent.  Of  the  number,  twenty-six  were  from 
1  to  4  cm.  in  diameter,  fifty-one  were  from  4  to  16  cm.  in  diameter, 
thirty-seven  were  16  cm.  and  over  in  diameter. 

The  shapes  of  the  defects  were  round,  irregular  or  rectangular. 
In  all  cases  the  defect  followed  the  deliberate  removal  of  bone  as  a 
part  of  the  preliminary  debridement ;  in  some  instances,  fragmentarily ; 
in  others,  evidently  en  bloc  (Figs.  7,  8  and  9).  There  was  a  noticeable 
difference  in  the  physical  condition  of  the  tissues  of  the  integument 
and  underlying  it.  In  some  instances  there  was  marked  pulsation ; 
in  others,  not ;  in  some,  when  the  patient  stooped,  the  underlying 
brain  would  protrude  beyond  the  level  of  the  scalp ;  in  some  the 
integument  contained  dense  connective  tissue  which  served  as  adequate 
protection  to  the  brain ;  in  others  the  integument  consisted  solely  of  a 
thin  reddish  cicatrix  which  often  for  lack  of  nutrition  exhibited  a 
superficial  ulceration.  We  assumed  that  in  the  latter  instance  there 
was  no  dura  mater  at  the  site  of  the  defect,  that  originally  there  had 
been  a  hernia  cerebri  and,  in  the  process  of  wound  repair,  the  brain 
was  first  covered  with  a  thin  layer  of  granulation  tissue,  which  ulti- 
mately cicatrized. 

There  has  been  much  discussion  as  to  the  propriety  of  repairing 
cranial  defects,  even  though  the  operation  is,  in  proper  hands,  unat- 
tended with  risk  and  uniformly  successful.  First,  we  will  enumerate 
the  conditions  under  which  the  operation  is  not  recommended : 

1.  For  the  repair  of  small  defects. 

2.  For  the  repair  of  defects  in  which  the  brain  is  adequataely 
protected  by  a  dense  cicatrization  and  there  is  no  protrusion  when 
the  patient  stoops. 

3.  For  the  treatment  of  cerebral  hernia. 

4.  For  the  relief  of  epilepsy  except  under  the  conditions  pre- 
viously noted. 

5.  When  there  are  any  grounds  of  suspecting  an  abscess  or  when 
there  are  foreign  bodies  which  may  require  removal. 

The  cranial  defects  should  not  be  repaired,  according  to  Guillain, 
if  the  cerebrospinal  fluid  is  not  absolutely  normal  as  to  tension,  chlorid 
and  albumin  contents;  if  there  is  a  pupillary  stasis  or  a  choked  disk; 
if  there  have  been  partial  or  general  epileptic  phenomena;  if  there  are 
signs  of  serious  meningeal  symptoms. 
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Under  what  circumstances  then  is  an  operation  indicated?  These 
may  be  briefly  summarized  as  follo\v>  : 

1.  For  cosmetic  reasons,  especially  when  the  defect  is  in  the  frontal 
region  below  the  hair  line.    There  are  many  of  these. 

2.  In  certain  selected  cases  of  epilepsy. 

3.  In  the  presence  of  a  large  defect  where  the  brain  is  exposed 
to  trauma. 

4.  When  the  patient  is  apprehensive,  because  of  the  defect  and 
he  dreads  the  possibility  of  a  direct  blow  on  the  uncovered  cortex. 

5.  In  a  few  cases  where  the  symptoms  are  wholly  subjective,  an 
operation  is  advisable  in  the  hope  that,  combined  with  the  influence 
of  suggestion,  the  neurosis  will  be  relieved. 


Fig.  11. — Characteristic  defect  in  the  parietal  region. 


Under  these  indications  we  have  operated  on  fifty-nine  out  of 
153  cranial  defects,  or  nearly  40  per  cent. 

There  are  some  who  not  only  do  not  advise  the  operation  under 
any  circumstances,  but  who  believe  operation  is  distinctly  harmful. 
Dide  and  Chunk-  thought  it  psychologically  obnoxious,  to  be  a  factor 
in  the  persistence  of  subjective  symptoms  and  in  producing  a  neuras- 
thenic syndrome.  Andre  Thomas  said  that  sometimes  epilepsy  devel- 
oped after  operation,  or  if  present  at  the  time,  was  aggravated  by  it. 

We  have  not  included  in  the  indications  for  cranioplasty  the 
possibility  of  affording  relief  to  a  miscellaneous  group  of  symptoms  of 
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which  patients  often  complain  who  have  sustained  an  intracranial 
injury.  I  refer  particularly  to  headache,  vertigo,  tinnitus,  drowsiness, 
lack  of  initiative,  depression,  amnesia  and  occasionally  vomiting.  It 
may  be  said,  however,  that  not  infrequently  after  an  operation  for  the 
repair  of  the  defect,  there  is  a  manifest  improvement  in  the  patient's 
condition.  One  of  the  patients  said  he  had  not  felt  so  well  since 
the  day  he  was  injured.  The  headache  is  less  constant,  the  patient, 
hitherto  depressed,  is  brighter  and  more  optimistic,  he  complains  less 
of  vertigo,  especially  on  stooping,  changing  position  or  taking  exercise. 
I  venture  on  no  explanation  for  this  temperamental  change,  but  merely 
record  it  as  a  phenomenon  which  I  had  observed  previously  in  the 
intracranial  injuries  of  industrial  accidents  and  more  recently  in  the 
gunshot  wounds  of  the  head. 

Cranioplasty. — Since  the  outbreak  of  the  war  there  have  been 
numerous  contributions  to  the  subject  of  cranioplasty.  This  is  quite 
natural  since  the  opportunity  for  performing  this  operation  has 
increased  in  untold  numbers.  Many  an  author  writes  as  though  the 
surgical  repair  of  defects  had  not  been  practiced  before  the  war. 
As  a  matter  of  fact,  the  technic  of  the  operation  had  been  elaborated 
in  every  detail  and  no  revision  was  necessary  in  its  application  to  the 
defects  due  to  gunshot  wounds.  It  has  been  my  practice  for  many 
years  to  repair  cranial  defects  with  a  bone  transplant,  composed  of 
the  pericranium  and  a  thin  shell  from  the  outer  table  of  the  skull. 
The  operation  is  devoid  of  risk,  easy  of  performance  and  uniformly 
successful.  But  in  the  war  literature  one  finds  many  other  methods 
recommended,  notably  the  use  of  cartilaginous  grafts  and  skull  frag- 
ments taken  from  the  dead.  French  writers  spoke  so  enthusiastically 
about  their  results  with  grafts  of  costal  cartilage  that  I  was  tempted 
to  substitute  these  for  the  external  table  graft  which  I  had  been  in 
the  habit  of  using.  The  immediate  results  were  not  as  satisfactory 
in  that  the  cartilage  graft  collapsed  in  the  wound,  and  left  a  shallow 
saucer-like  depression,  and  of  the  late  results  there  have  been  reported 
instances  in  which  the  graft  was  absorbed.  After  a  brief  trial  of  the 
cartilage  graft  I  soon  abandoned  it  and  resumed  my  original  prewar 
technic. 
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During  the  spring  and  summer  of  1917,  and  to  a  lesser  degree  in 
1918,  I  was  privileged  by  circumstances  in  France  to  see  a  considerable 
number  of  cases  having  many  of  the  easily  recognizable  symptoms 
of  acute  polyneuritis,  that  presented  unmistakable  evidences  of  involve- 
ment of  the  spinal  roots  and  of  the  central  nervous  system  as  well. 

Detailed  reports  of  some  of  these,  together  with  the  necropsy 
material  of  two  fatal  cases  that  had  been  clinically  carefully  examined. 
I  gave  to  Sir  John  Rose  Bradford  who  collaborated  with  Captain 
Bashford  and  Captain  Wilson  in  examining  them  along  with  other 
material  arriving  subsequently  from  other  areas. 

The  brilliant  results  of  these  joint  investigations  have  recently 
arrived  in  this  country1  and  make  it  unnecessary  to  put  before  you  an 
extended  succession  of  clinical  descriptions  of  this  disease. 

Sufficient  stress,  however,  has  not  been  laid  on  the  clinical  mani- 
festations in  these  cases  of  the  widespread  affection  of  nervous  tissue 
other  than  the  lower  motor  neuron. 

I  propose,  therefore,  to  describe  certain  cases  under  my  care 
revealing  definite  clinical  variants  from  the  syndrome  of  polyneuritis 
as  we  have  known  it.  which,  when  considered  along  with  the  wide- 
spread changes  in  the  posterior  ganglions,  spinal  roots,  ventral  cornual 
cells  and  Betz  cells  of  the  cortex,  would  seem  to  make  it  fitting  to 
remove  this  disease  from  the  neuritides  proper,  and  to  designate  it  by 
a  title  more  descriptive  of  the  clinical  and  pathologic  picture  produced. 

REPORT    OF    CASES 

Case  1. — Private,  J.  J.  \V..  Twenty-Fifth  Northumberland  Fusileers.  when 
in  good  health  suffered  prolonged  burial  on  May  28.  1917.  He  was  shaken  by 
this  experience ;  when  being  sent  down  the  line  he  had  severe  headache,  and 
was  tremulous  and  nervous ;  he  complained  of  pains  in  his  back  and  limbs 
and  for  four  days  had  a  mild  rise  of  temperature.  He  then  recovered  from  these 
generic  symptoms,  was  made  a  temporary  orderly  in  hospital,  and  did  his 
work  well  and  enjoyed  it. 

On  July  14  he  felt  well  and  worked  as  usual.  When  handing  out  dinners 
in  a  ward  he  suddenly  felt  weak  "in  the  thighs,  not  in  the  feet."  He  lay 
down  for  two  hours,  after  which  he  found  himself  hardly  able  to  stand   and 

1.  Quart.  J.   Med.   12:88,  104   (OcO    1918    (Jan.)    1919. 


B4 


FOSTER     KEXXEDY 


experienced  numbness  and  tingling  in  the  toes ;  he  found  that  he  '"could  not 
feel  his  blanket  with  his   toe  ends." 

At  this  time  also  he  became  conscious  of  similar  sensations  in  the  fingers. 
In  a  few  hours  he  developed  acute  headache  and  shooting  pain  in  the  back  of 
the  neck,  and  aching  pains  in  both  knees.  During  these  hours  the  feeling  of 
numbness  gradually  crept  up  to  the  knees. 

Xext  morning  he  had  great  difficulty  in  standing  and  found  his  finger  tips 
anesthetic  when  washing.  On  that  day  the  knee  jerks  were  very  brisk  and 
the  ankle  jerks  were  absent.  There  was  great  weakness  of  the  movements  of 
both  thighs  and  to  a  less  relative  degree  of  dorsiflexion  of  the  feet.  The  arms, 
especially  in  shoulder  movements,  were  weak;  the  face  and  palate  were  nor- 
mal. He  could,  with  difficulty,  walk  alone.  Pinprick  and  touch  could  not 
be  felt  below  the  root  of  the  toes  on  both  feet  and  the  middle  of  the  first 
phalanx  in  the  hands. 
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Fig.    1    (Case   1). — Left   paracentral    scotoma. 


On  the  following  morning  the  knee  jerks  were  absent,  the  palate  and  dia- 
phragm normal,  and  there  was  visible  a  very  slight  weakness  in  closing  the 
left  eyelid  and  in  retracting  the  left  angle  of  the  mouth.  The  upper  limit 
of  analgesia  was  now  across  the  dorsa  of  the  feet  and  the  middle  of  the  hands, 
and  there  was  progressive  loss  of  strength  in  the  hip  and  shoulder  move- 
ments, without  any  corresponding  change  in  distal  power.  On  the  afternoon 
of  the  same  day  he  could  not  close  the  left  eye,  and  he  complained  of  inability 
to  taste  his  food  and  of  numbness  in  the  mouth  and  lips.  He  was  seen  to 
have  lost  appreciation  of  pinprick  and  touch  in  both  fifth  nerve  areas.  The 
calf  muscles  were  then  very  sensitive  to  pressure. 

The  next  day  (July  17)  brought  to  him  great  difficult}-  in  swallowing  solids 
but  not  fluids — which  difficulty  was  referred  by  him  to  below  the  level  of  the 
thyroid  cartilage.  ("All  these  patients  volunteered  a  description  of  this  symp- 
tom, complaining  of  "a  lump"  being  felt  in  the  upper  esophagus.)  Dorsi- 
flexion of  the  feet  was  still  good,  but  gluteal,  psoas  and  adductor  actions  were 
practically  abolished.     The  right  thigh   was   less   affected   than  the  left.     The 
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muscles  lacked  tone,  but  were  not  wasted.  He  could  feed  himself  easily 
because  the  hands  were  still  strong,  but  movements  of  biceps,  triceps,  deltoid 
and  trapezius  were  almost  quite  ineffective  on  both  sides. 

The  zone  of  sensory  loss  extended  below  the  upper  third  on  the  legs  and 
forearms.  He  complained  of  difficulty  in  passing  water,  of  not  feeling  the  act 
of  micturition  and  of  not  feeling  the  bedpan  properly.  Examination  there- 
upon revealed  an  almost  complete  loss  of  sensation  over  a  saddle-shaped  area 
on  the  buttocks,  and  over  the  penis  and  scrotum  as  well.  The  diaphragm  was 
hardly  in  action;  the  abdominal  rectal  muscles  were  very  weak;  he  was  quite 
unable  to  turn  over  in  bed,  and  no  abdominal  reflexes  could  be  obtained. 

Five  hours  after  this  examination — on  July  17  at  11  p.  m. — the  border  "of 
loss  to  pinprick  and  touch  was  in  the  middle  of  the  thighs  and  the  lower  third 
of  the  upper  arms.  Deep  muscle  pain  sense  in  the  calves,  sense  of  position  in 
the  toes,  ankles,  fingers  and  wrists,  together  with  vibration  sense  in  both 
tibiae,  were  all  absent.  The  palate  remained  unaffected,  while  swallowing 
became  progressively  more  difficult.  Coughing  became  troublesome;  there  was 
also  progressive  weakness  in  getting  rid  of  phlegm  properly.  He  was  unable 
to  move  at  the  hips  or  knees ;  the  ankle  and  toe  movements  were  present 
though  feeble. 

On  the  following  morning,  seven  hours  later,  he  was  astonishingly  better. 
He  swallowed  more  easily.  The  diaphragm  acted  well.  He  could  feed  him- 
self again,  and  could  draw  the  legs  up  with  fair  power.  Urine  was  passed 
with  less  delay  than  before,  and  he  was  dimly  aware  of  its  passage  through 
the  urethra.  The  sensory  loss  in  the  sacral  root  areas  was  still  present  but 
was  less  deep.  The  fifth  nerve  change  was  stationary,  but  the  stocking  loss 
of  sensation  was  quite  definitely  reduced  to  below  a  sharply  demarcated  line 
two  inches  above  the  malleoli.  On  this  day  of  improved  condition  the  visual 
fields  were  mapped  out,  and  a  paracentral  scotoma  was  found  on  the  left  side, 
accompanied  by  disk  pallor  and  subjective  loss  of  visual  acuity  in  the  left 
eye.  This  extraordinary  rally  was  maintained  for  just  ten  hours  when  he 
suddenly  began  to  feel  weak,  and  in  fifteen  minutes  lost  all  power  of  move- 
ment in  the  legs;  inside  of  an  hour  he  lost  the  power  of  phonation,  and 
began  to  have  intense  difficulty  in  swallowing.  There  was  great  discomfort 
referred  to  below  thyroid  cartilage.  The  pulse  rate  was  134.  For  the  first 
time  there  was  weakness  of  the  right  side  of  the  face.  His  voice  could  only 
be  raised  to  a  faint  whisper;  but  he  asked  for  a  pencil,  which  was  used 
clumsily  but  legibly.  The  diaphragm  was  not  paralyzed ;  the  palatal  reflex 
was  brisk;  recti  abdominis,  fair.  He  could  move  his  toes  and  ankles  fairly 
well,  but  there  was  no  visible  movement  achieved  at  the  great  joints.  There 
was  urinary  retention  and  sacral  sensory  loss  as  before,  but  only  the  toes 
were  then   anesthetic,  and  there  was  no  loss  to  pinpricks   on  the  hands. 

On  July  20 — the  next  day — the  right  side  of  the  face  was  entirely  paralyzed ; 
otherwise  his  condition  was  somewhat  better.  He  could  occasionally  phonate. 
The  vocal  cords  were  in  cadaveric  position  and  almost  quite  fixed.  The  corneae 
were  anesthetic,  the  pulse  slower  and  intermittent.  Consciousness  was  acutely 
clear. 

On  July  21  he  became  cyanosed  and  died  of  asphyxiation.  Blood  cultures — 
by  the  ordinary  methods — were  in  this  and  two  other  cases  negative. 

•  Examination  of  the  cerebrospinal  fluid  was  negative  on  the  third  day  of 
his  acute  illness,  at  which  time  he  had  a  leukocytosis  of  14,000.  Sections  of 
the  cortex,  medulla  and  cord,  cervical  and  lumbar  enlargements  with  root 
ganglions  and  certain  peripheral  nerves  were  sent  to  Captain  Bashford,  to 
whose  findings  reference  will  be  made  later. 
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As  outstanding  features  of  this  case  one  must  notice:  first,  gen- 
eralized peripheral  neuritis ;  second,  spinal  root  involvement  as  shown 
by  diminished  sphincter  control  and  loss  of  sensation  in  the  areas  of 
distribution  of  the  lower  sacral  segments;  third,  the  changes  in  the 
posterior  tracts  which  abolished  appreciation  of  pressure  on  muscles, 
previously  very  sensitve  in  this  regard,  and  which  caused  the  senses  of 
vibration  and  joint  position  to  disappear. 

The  greater  incidence  of  the  disease  on  the  proximal  rather  than 
the  distal  muscles  is  quite  unlike  the  usual  clinical  picture  of  poly- 
neuritis and  is,  I  believe,  due  to  the  imposition  of  a  palsy  of  ventral 
root  and  ventral  horn  origin  on  one  proceeding  from  a  patchy  degen- 
eration of  peripheral  nerves. 

The  constant  paralysis  of  the  face,  and  the  constant  sensation  of 
obstruction  in  the  throat  may  be  regarded  as  due  to  specific  action  of 
the  infecting  agent  and  so  are  analogous  to  trismus  in  tetanic,  and 
oculomotor  palsy  in  diphtheritic  infections. 

Case  2. — Private  H..  Fifteenth  Canadians,  gave  a  history  of  having  had 
"P.  U.  O."  or  "Trench  Fever"  some  weeks  before  the  onset  of  numbness  and 
tingling  in  the  hands  and  feet.  When  seen  on  Dec.  16.  1917,  the  right  side 
of  his  face  was  paralyzed,  his  voice  was  very  weak  and  the  vocal  cords  were 
almost  immobile  in  the  cadaveric  position.  He  experienced  great  difficulty  in 
swallowing  although  the  palate  and  its  reflex  were  normal.  There  were  exten- 
sive flaccid  palsies  around  the  shoulder  joints,  more  grossly  evident  on  the 
right  than  on  the  left  side,  and  there  was  weakness  but  no  paralysis  of  the 
hands.  He  was  unable  to  turn  in  bed.  The  upper  recti  abdominis  were  defi- 
nitely stronger  than  the  lower  recti.  There  was  complete  flaccid  palsy  at  both 
hip  joints,  and  almost  complete  palsy  of  both  feet.  He  was  quite  unable  to 
tell  when  micturition  had  begun  or  had  ended.  There  was  frequent  bladder 
incontinence.  All  other  spinal  reflexes  were  lost.  There  was  total  loss  of 
sensation  in  the  fifth,  sixth  and  seventh  cervical  root  skin  areas,  and  much 
relative  loss  in  all  the  sacral  root  skin  areas.  My  notes  contain  no  mention, 
nor  does  my  memory  tell  me  of  sensory  defects  referable  to  peripheral  nerve 
change  such  as  were  described  in  the  first  case. 

For  the  privilege  of  having  seen  this  man  and  also  the  following 
I  am  indebted  to  the  courtesy  of  Major  Clayton.  R.  A.  M.  C. 

Case  3.— Second  Lieutenant  C.  E.  C.  Thirty-Third  Battalion.  Australian 
Imperial  Force,  was  utterly  exhausted  at  Paschendaele  in  October.  1917:  he 
was  ill  and  miserable,  but  did  not  go  off  duty.  A  month  later  he  had  what 
was  thought  to  be  influenza;  three  days  afterward  weakness  in  the  leg? 
developed,  and  within  a  few  hours  he  was  quite  unable  to  stand.  When  I 
examined  him  a  month  later  I  found  complete  facial  diplegia,  difficult  degluti- 
tion and  as  usual,  a  normal  palate.  There  was  flaccid  palsy  round  the  great 
joints  of  all  four  limbs  with  a  high  degree  of  atrophy  in  the  gluteal  and 
thigh  muscles;  all  movements  of  the  toes  and  ankles  were  retained  and  were 
of  fair  power.  The  trunk  muscles  were  very  weak,  but  the  recti  abdominis 
were  strong  and  the  abdominal  reflexes  were  retained  while  all  others  were 
absent. 
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Pinprick  and  touch  were  not  appreciated  in  the  second  and  third  lumbar 
root  areas,  but  were  acutely  felt  in  the  legs  and  over  the  sacral  region.  In 
over  a  month's  illness  he  had  only  once  lost  control  of  his  bladder. 

Case  4. — The  last  case  which  it  seems  necessary  to  describe  is  that  of 
Corporal  H.  H.  E.,  Royal  Army  Service  Corps,  Divisional  Train,  who  gave 
the  usual  history  of  a   febrile  attack   in  March,   1918,  through  which  he  had 


Fig.    2    (Case   4).— Shaded    areas    represent    sensory   loss. 

remained  on  duty.  Five  weeks  later  numbness  and  tingling  in  the  feet  and 
legs  and  hands  supervened.  These  were  slowly  progressive  so  that  when  I 
first  examined  him  he  was  quite  unable  to  walk.  At  the  same  time  he  showed 
an  incomplete  paralysis  of  the  left  face,  and  complained  frequently  of  a  feeling 
as  though  he  had  a  lump  in  the  throat  although  swallowing  and  speech  were 
both  functionally  intact.  The  shoulder  muscles  were  reduced  in  power,  the 
grasps  very  weak.     The  trunk  muscles  were  much  enfeebled  so  that  he  could 
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not  turn  in  bed  without  help.  The  thigh  muscles  were  weak  and  flaccid  and 
the  glutei  weaker  and  still  more  flaccid.  The  muscles  below  the  knee  were 
reduced  in  power  to  a  much  smaller  extent. 

The  abdominal  reflexes  were  lost.  The  knee  jerks  faintly  present,  the 
ankle  jerks  brisk  and  the  plantar  reflexes  were  both  of  extensor  type.  The 
sphincters  were  never  affected,  but  no  erections  occurred,  and  all  sexual  desire 
was  absent  during  his   illness. 

The  sensory  changes  were  remarkable  and  varied  little  in  amplitude  and 
not  at  all  in  distribution  during  the  two  and  a  half  months  he  remained  in 
hospital  in  France.  There  was  almost  complete  insensitiveness  to  pinprick, 
touch  and  temperatures  in  the  seventh  and  eighth  cervical  root  areas,  in  all 
those  served  by  the  dorsal  roots,  and  those  supplied  by  the  second  and  third 
lumbar  and  the  first  sacral  roots ;  that  is  to  say,  from  the  seventh  cervical 
segment  downward,  all  the  posterior  root  areas  were  almost  quite  defunction- 
ated  with  the  exception  of  the  first  lumbar,  the  fourth  and  fifth  lumbar,  and 
the  second,  third,  fourth  and  fifth  sacral  areas,  which  were  intact  so  far 
as  repeated  examinations   revealed. 

There  was  no  loss  of  sense  of  position;  deep  muscle  pain  sense  was  cer- 
tainly nowhere  increased  and  was  probably  below  normal  in  affected  regions. 
The  vibrations  of  a  tuning-fork  were  not  felt  in  the  toes  but  were  felt  faintly 
on  the  patellae.  They  were,  however,  clearly  felt  on  the  tibiae  and  iliac 
crests.  In  affected  areas,  appreciation  of  compasses  was  absolutely  bad,  and 
elsewhere  normal.  The  cerebro-spinal  fluid  was  unchanged  and  the  Wasser- 
mann  test  was  negative. 

While  in  my  earlier  cases  the  main  incidences  of  the  disease  fell 
peripherally,  with  occasional  signs  of  root  involvement,  produced  prob- 
ably by  ascending  lymphogenous  extension,  the  last  case  emphasized 
the  necessity  of  including  something  more  than  mere  peripheral  change 
in  our  conception  of  the  condition  as  a  morbid  entity.  Though  its  syn- 
drome was  necessarily  determined  somewhat  differently  from  that  of 
the  others,  yet  its  identity  of  origin,  as  shown  by  the  facial,  pharyngeal, 
humeral  and  other  palsies,  is  indubitable ;  it  displays  nudely  a  clinical 
picture  which  was  in  the  others,  but  which  was  overlaid  as  in  a  palimp- 
sest by  the  detail  of  a  generalized  polyneuritis. 

A  study  of  the  sections  made  by  Captain  Bashford  revealed  a 
patchy  neuritis  in  the  peripheral  nerves,  and  a  degeneration  of  the  cells 
in  the  ventral  and  dorsal  cornua,  and  especially  in  the  cells  of  the 
posterior  ganglions.  Similar,  but  more  benign  changes,  were  found 
in  the  deeper  layers  of  the  cerebral  cortex  and  in  the  cells  of  the  pon- 
tine nuclei.  A  small  round-celled  infiltration  was  found  around  the 
ganglion  and  cornual  cells,  but  never  around  the  meningeal  vessels 
and  capillaries  as  is  usual  in  poliomyelitis ;  this  was,  in  Bashford'? 
opinion,  a  much  later  phenomenon  than  were  the  degenerative  changes 
in  the  nerve  cells  themselves. 

The  ependyma  of  the  spinal  central  canal  showed  constant  exten- 
sive proliferation.    The  meninges  were  normal. 
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Small  quantities  of  an  emulsion  of  affected  spinal  cord  preserved  in 

glycerin  injected  into  monkeys  subdurally  produced  the  disease  clin- 
ically after  an  incubation  period  of  from  five  to  seven  weeks,  and 
histologic  examination  of  the  nervous  tissues  of  these  animals  revealed 
conditions  essentially  identical  with  those  described  in  man.  The  dis- 
ease further  was  reproduced  by  inoculation  from  monkey  to  monkey. 

Nervous  tissue  from  fatal  cases  and  also  from  monkeys  affected 
with  the  disease  as  has  just  been  described  were  investigated  bac- 
teriologically  by  Capt.  J.  A.  Wilson,  R.  A.  M.  C.  who  succeeded  in 
obtaining  positive  cultural  results  by  following  the  methods  adopted 
by  Flexner  and  Xoguchi  in  their  search  for  the  organism  of  poliomye- 
litis. It  suffices  to  state  here  that,  under  strict  anaerobic  conditions, 
yellowish  colonies  appeared  capable  of  subculture  composed  of  minute 
rounded  bodies  arranged  irregularly  or  in  pairs. 

This  organism  inoculated  subdurally  into  a  monkey  reproduced  the 
disease  clinically  and  pathologically,  and  was  recovered  later  from  the 
nervous  tissues  of  the  animal  so  inoculated. 

In  conclusion,  stress  must  be  laid  on  Wilson's  observation  of  the 
ease  with  which  the  organism  was  recovered  from  the  cerebral  cortex 
—  a  consideration  that  lends  emphasis  to  the  present  contention  that 
here  we  have  to  do  with  a  widespread  neuronic  infection  and  not  with 
a  condition  limited  to  peripheral  twigs. 
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PATHOLOGIC     FINDINGS 
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NEW    YORK 

Among  the  hitherto  little  known  diseases  that  appeared  among  the 
troops  in  France  was  a  nervous  affection  of  considerable  rarity,  but 
of  such  uniformity  in  symptomatology  and  general  course  that  it  easily 
became  evident  that  this  was  a  true  disease  entity.  Gordon  Holmes 
reported  a  series  of  cases  of  this  condition  in  1917,  and  later  Bradford, 
Bashford  and  Wilson,1  in  an  excellent  article,  reported  at  considerable 
length  on  the  disease  from  observations  on  a  series  of  thirty  cases. 
The  comparative  rarity  of  the  condition  may  be  judged  from  this 
number  as  it  represented  all  they  could  assemble  from  the  large  number 
of  British  troops  in  France,  and  it  probably  represents  a  goodly  pro- 
portion of  all  the  cases  that  occurred. 

The  writer  saw  four  or  five  of  these  cases  in  eleven  months'  ser- 
vice with  the  British  Expeditionary  Forces,  and  in  nine  months'  service 
with  the  American  troops  in  France,  but  one  case  came  under  his 
observation.  I  cannot  but  feel  that  this  does  not  represent  a  fair 
proportion  of  the  cases  that  occurred  among  our  troops.  Xot  a  single 
case  was  seen  by  me  in  the  big  hospital  group  at  Bazoilles,  where  seven 
base  hospitals  had  a  total  of  nearly  20,000  beds.  The  one  American 
patient  reported  in  this  article  was  seen  by  me  in  a  field  hospital  to 
which  he  had  been  sent  with  the  diagnosis  of  psychoneurosis.  The 
divisional  psychiatrist,  Major  George  A.  Blakeslee,  recognizing  that  the 
disease  was  unfamiliar  to  him,  asked  to  have  the  writer  see  the  patient. 
Obviously,  the  condition  was  not  recognized  up  the  line  as  being  of  an 
organic  nature  and  very  likely  a  number  of  other  similar  cases  mav 
have  slipped  through  on  a  similar  diagnosis.  Lieut. -Col.  Sanger  Brown, 
3rd,  told  me  when  I  spoke  to  him  of  the  disease  that  he  was  certain 
he  had  seen  one  case  of  it  at  Base  Llospital  Xo.  8  at  Savanay  which 
had  slipped  through  undiagnosed. 

Bradford's  careful  description  of  the  clinical  phenomena  of  the 
disease  corresponds  exactly  with  that  of  all  the  cases  observed  by  the 
writer.    A  short  fever  of  from  100  to  103  F.,  lasting  from  two  to  four 

1.  Bradford.    Bashford    and    Wilson  :     Acute    Infective    Polvneuritis.    Quart. 
J.  Med.  12:88    (Oct.)    1918;    (Tan.)    1919. 
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days,  accompanied  by  severe  headache  and  general  pains,  subsides  and 
leaves  the  patient  feeling  comfortable  enough  to  continue  his  usually 
quite  arduous  duties  in  the  line.  In  the  latent  period  that  now  inter- 
venes no  symptoms  are  to  be  observed  for  a  period  of  four  or  five 
days  to  a  month  or  six  weeks.  Following  this  latent  period,  the  par- 
alytic stage  makes  its  appearance  usually  quite  suddenly.  As  a  rule, 
the  patient  suddenly  finds  his  legs  getting  weak  so  that  he  is  obliged  to 
sit  down.  After  resting  a  while  he  tries  to  arise  and  finds  that  he  is 
unable  to  do  so.     When  he  is  removed  to  the  hospital  it  is  found  that 


Fig.  1. — The  membranes  of  the  cord,  low  power.  Case  1  :  At  the  lower 
left  hand  corner  is  the  surface  of  the  cord  covered  by  thickened  pia.  To  the 
right  of  this  is  the  arachnoid,  much  thickened,  hyperemic.  with  the  tissue  spaces 
filled  with  red  blood  cells  and  detritus.  At  the  right  edge  of  the  illustration 
is  the  dura,  which  is  adherent  to  the  arachnoid  at  the  lower  part. 


both  legs  are  completely  paralyzed.  This  paralysis  is  of  an  extreme 
flaccid  type,  all  tendon  reflexes  being  absolutely  abolished.  At  this 
time  the  patient  is  usually  found  to  have  a  slight  fever  (99-101  FA. 
and  frequently  complains  of  pain  in  the  back.  The  paralysis  usually 
progresses  in  an  ascending  fashion.  The  trunk  musculature  becomes 
progressively  involved,  and  after  from  about  24  to  48  hours  a 
paralysis,  similar  to  that  in  the  leg-,  is  seen  in  tbe  arms.  Following 
this,  the  phrenic  and  vagus  nerves  may  be  affected  and  the  patient  dies 
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ui  respiratory  paralysis.  If  this  dot's  not  occur  the  paralysis  may 
ascend  so  far  as  to  involve  both  facial  nerves.  Bradford  has  seen  but 
one  case  in  which  the  sixth  nerve  was  involved,  but  never  any  of  those 
located  mure  cephalad. 

When  the  paralytic  stage  is  fully  developed,  the  patient  is  practically 
rompletely  paralyzed  from  the  level  of  the  seventh  nerve  down.  If 
any  part  of  the  somatic  musculature  is  spared,  it  is  usually  the  distal 
parts  of  the  limb.  Thus  a  patient  may  he  able  to  move  his  hands 
fairly  well  long  after  motor  power  is  lost  at  the  elbow  and  shoulder. 


Fig.   2. — Anterior   nerve    root    in   the   arachnoid.      Case    1  :    showing   marked 
hyperemia  and  hemorrhage. 


The  paralysis  is  always  of  the  flaccid  type  with  complete  loss  of  the 
tendon  and  superficial  reflexes.  Sensory  loss  is  always  much  less 
marked  than  motor.  In  early  cases  no  sensory  involvement  can  be 
determined.  Later  in  the  disease  there  is  present  a  glove  and  stocking 
shaped  anesthesia  of  much  the  same  type  as  is  seen  in  multiple  neuritis. 
The  sensory  signs,  like  the  motor,  are  always  bilateral.  The  prepon- 
derance of  motor  over  sensory  manifestations  is  important  in  view  of 
the  pathologic  findings.  The  sphincters  are  rarely,  if  ever,  affected. 
The  blood  may  show  a  moderate  leukocytosis.  The  spinal  fluid  is 
always  completely  negative. 
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The  mortality  is  fairly  high.  In  Bradford's  thirty  cases,  death 
occurred  in  eight,  half  of  the  deaths  occurring  within  one  week  of 
the  onset  of  the  palsy.  In  the  nonfatal  cases  the  paralysis  remains 
stationery  for  a  while,  and  then  starts  slowly  to  improve.  Usually  the 
face  first  shows  improvement,  and  then  slowly  the  arms  and  legs  get 
stronger,  and  after  from  six  to  eight  months  the  patient  has  recovered 
without  residual  signs  of  the  disease. 
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Fig.  3. — Anterior  horn,  low  power.     Case   1  :  showing  especially  the  increase 
of  the  neuroglia  cells. 

PATHOLOGY 

Bradford  in  the  article  mentioned  in  the  foregoing,  gives  his  results 
from  a  study  of  the  postmortem  material  from  six  cases.  Unfortu- 
nately, he  makes  very  little  mention  of  the  condition  of  the  meninges 
in  which  the  most  striking  changes  were  seen  in  my  cases.  In  one  case 
only  does  he  mention  the  membranes  (Case  2),  and  then  observed 
macroscopically  "great  edema  of  the  pia-arachnoid  and  marked  dis- 
tention of  the  theca."  In  the  spinal  cord  itself  he  noted  a  number  of 
changes  in  the  nerve  cells,  especially  those  of  the  anterior  horn.  In 
some  of  his  cases  these  cells  were  more  severally  affected  than  in 
others.  In  the  more  advanced  cases  the  motor  cell^  showed  e 
Iricity  of  the  nucleus,  finely  divided  tigroid  substance,  which  was 
grouped  around  the  periphery  of  some  cells  and  gathered  in  the  center 
of   others.     These,   which   he   shows   in   excellent   illustration,   present 


LOUIS    CASAMAJOR 


quite  the  typical  central  chromatolysis  of  secondary  degeneration. 
Many  of  the  changed  cells  that  he  describes  and  pictures,  especially 
the  shrunken  ones  with  crenated  outlines,  appear  more  typical  of  post- 
mortem changes  than  any  known  type  of  cell  degeneration.  Likewise, 
I  am  inclined  to  douht  the  pathognomonic  significance  of  the  deep  dif- 
fuse staining  of  certain  tract  cells  described  by  Bashford,  for  such  cells 
are  frequently  seen  in  control  cords  where  no  nervous  disease  had 
existed.  Axis  cylinders  sometimes  appear  swollen.  He  describes  some 
cells  in  which  the  outlines  were  definitely  hollowed  out  where  a  round 


Fig.  4. — Posterior  nerve    root   ganglion.     Case    1  :    showing   the    increase   of 
interstitial  cells  and  diffuse   staining  of  the  nerve  cells. 


cell  was  applied.     This  is  certainly  neuronophagy  and  must  be  con- 
sidered a  true  part  of  the  pathologic  picture. 

Besides  the  changes  in  the  nerve  cells,  Bashford  describes  a  marked 
increase  in  the  number  of  "small  round  cells"  in  the  gray  matter  of 
the  cord.  This  he  describes  "a  round  cell  infiltration,"  but  he  makes 
a  sharp  distinction  between  this  and  the  infiltration  of  the  vessel 
sheaths  with  lymphocytes  seen  in  poliomyelitis.  From  Bashford's 
description  and  pictures,  as  well  as  from  the  study  of  my  own  sections, 
it  is  evident  that  these  cells  are  small,  young  neuroglia  cells,  and  not 
cells  of  inflammatory  mesodermal  origin.  In  the  white  matter  of  the 
cord,  Bashford  describes  little  that  is  pathologic  except  evidences  of 
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Wallerian  degeneration  in  some  of  the  fibers  and  an  increased  number 
of  small,  round  cells  (neuroglia)  in  the  region  of  the  anterior  and 
posterior  roots. 

The  posterior  root  ganglions  of  four  of  Bashford's  cases  appeared 
negative  except  for  some  increase  in  the  number  of  small  round  cells. 
In  one  case  the  cervical  glanglions  appeared  normal,  while  those  from 
the  lumbar  region  were  markedly  altered.  These  showed  eccentricity 
of  the  nucleus,  disappearance  of  the  tigroid  and  vacuolation.  The 
number  of  "round  cells"  was  increased. 
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Fig.  5. — Anterior  horn,  high  power.     Case  1  :  showing  increase  of  neuroglia 
and  diffuse  staining  of   nerve  cells    (acute  cloudy   swelling). 


The  peripheral  nerves  examined  showed  similar  features  of  vary- 
ing intensity  in  different  parts  of  the  same  nerve.  In  some  cases  a 
partial  Wallerian  secondary  degeneration  was  seen,  and  in  others  an 
active  neuritis  with  hyperplasia  of  the  Schwann  cells,  inflammatory 
exudate  of  "round  cells.7'  and  hemorrhages.  Sometimes  the  medullary 
sheaths  were  quite  swollen  and  the  axis  cylinders  were  sometimes 
swollen,  irregularly  stained  and  fragmented. 

The  cerebral  cortex  and  the  cerebellum  showed  the  same  incn 
of  neuroglia  cells  as  was  observed  in  the  cord. 

Muscles  showed  signs  of  fatty  degeneration  with  osmic  and  Marchi 
stains. 
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Bashford  was  able  to  produce  the  disease  in  monkeys  (Macaccus 
rhesus  I  by  intradural  injection  of  a  glycerin  emulsion  of  the  spinal 
cord  of  fatal  human  cases.  The  clinical  features  and  pathologic  find- 
ing- in  these  monkeys  were  the  same  as  in  man.  Likewise  the  disease 
was  similarly  transmitted  from  monkey  to  monkey. 

Wilson  has  made  a  careful  study  of  the  bacteriology  of  the  disease 
and  succeeded  in  isolating  an  organism  in  pure  culture  that  produced 
the  disease  in  monkeys  and  which  was  recovered  in  pure  culture  from 
the  inoculated  monkey  after  death.  He  describes  the  organisms  as 
being  "minute  rounded,  oval  or  kidney-shaped  bodies,  measuring  0.2 


Fig.  6. — Anterior  nerve  roots  in  the  arachnoid,  high  power.     Case   1  :  show- 
ing the  beady   appearance  of   the  axons   in   acute   degeneration. 


to  0.5/*  in  diameter,  occurring  in  groups,  more  rarely  in  pairs  or  short 
chains."  In  young  cultures  it  appears  as  a  darkly  stained  spot, 
eccentrically  placed,  surrounded  by  a  narrow  faintly  stained  area.  In 
older  cultures  the  organism  swells  and  loses  its  selective  staining.  It 
is  anaerobic  and  grows  only  on  Flexner  and  Noguchi's  tissue  agar- 
serum  bouillon  medium. 

author's    cases 

The  material  for  this  paper  consists  of  the  spinal  cords  from  two 
cases.  Only  the  first  case  was  seen  by  the  author  before  death. 
Neither  history  is  available  at  present.     The  history  and  other  records 
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of  Case  1  are  in  the  possession  of  Major  Blakeslee,  who  has  not  yet 
returned  from  France.  The  history  of  Case  2  was  transmitted  verbally 
in  a  very  sketchy  fashion  by  Major  Young,  Canadian  Army  M.  C,  of 
No.  4  Canadian  Casualty  Clearing  Station,  who  observed  the  case. 
Hence  the  histories  will  be  given  very  briefly  from  incomplete  notes. 
In  both  cases  the  spinal  cords  together  with  posterior  nerve  root 
ganglions  were  preserved  in  liquor  formaldehydi.  Part  of  the  material 
was  later  treated  with  Zenker's  fluid.  The  block-  were  embedded  in 
celloidin  and  the  section  stained  with  hematoxylin-eosin.  cresyl  violet, 
iron  hematoxylin  and  by  the  von  Gieson.  Mallory's  anilin  blue  and 
Unna-Pappenheim  method-. 


Fig.  7. — Posterior  spinal  root  ganglion,  high  power.  Case  2:  showing  faint 
diffuse  staining  of  ganglion  cells,  increase  of  interstitial  cells  and  marked 
neuronophagy. 


Case  1. — History . — Private,  320th  Field  Artillery.  A.  E.  F..  aged  42.  admitted 
to  the  triage  of  the  S2d  Division  <>n  the  night  of  Oct.  27.  1918.  stated  he 
had  had  a  fever  for  about  twenty  four  hours,  rive  days  before  the  ons 
the  paralysis.  After  this  he  was  well  until  October  26,  when  he  suddenly 
hecame  weak  in  the  knees  while  working  with  a  pick.  He  went  to  his  d 
and  lay  down,  and  after  a  few  hours  was  unable  to  move  his  legs.  He  was 
kept  in  his  dugout,  and  the  next  morning  found  lie  could  not  move  either 
r  arms.  He  was  then  -cut  to  the  triage  and  seen  by  the  author  on  the 
morning  of  the  twenty-eighth  At  this  time  he  was  completely  paralyzed  in 
the    legs    and    trunk,    hut    was    not    incontinent    of    feces    or    urine.      His    arms 
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were  completely  paralyzed  with  the  exception  of  the  fingers  of  the  right  hand, 
which  he  could  move  voluntarily  to  a  slight  extent.  His  pulse  was  rapid 
and  he  had  a  temperature  of  101  F.  His  breathing  was  labored  and  he  had 
a  beginning  edema  of  the  lungs.  He  appeared  acutely  ill.  The  paralysis  was 
of  an  extreme  flaccid  type  with  complete  abolition  of  all  reflexes.  No  sensory 
uld  be  determined  anywhere.  He  died  at  7:30  a.  m.,  October  29,  less 
than  three  days  after  the  onset  of  the  paralysis.  The  necropsy  was  per- 
formed by  Major  Blakeslee  under  the  inconvenient  condition  of  active  service 
in  the  midst  of  the  strenuous  campaign  in  the  Argonne,  but  the  cord  was 
carefully  removed  with  all  the  membranes  and  posterior  root  ganglions  intact 
and  well  preserved   in   liquor  formaldehydi. 

Histologic    Findings. — Mesodermal    Elements :      The    dura    appeared    normal 
throughout.     In  some  places  in  the  epidural  fat  the  blood  vessels  were  dilated 


Fig.  8. — Exit  zone  of  anterior  root  fibers.  low  power.  Case  2:  showing 
degeneration  in  the  emerging  fibers  and  a  patch  of  severe  degeneration  in  the 
root  just  outside  the  cord. 


and  packed  with  red  blood  cells  (active  hyperemia).  Around  these  dilated 
vessels  there  was  to  be  seen  considerable  free-lying  blood,  but  it  is  uncer- 
tain that  this  was  not  a  postmortem  phenomenon  occurring  at  the  time  the 
cord  was  removed. 

Quite  the  most  striking  change  was  seen  in  the  arachnoid.  This  membrane, 
usually  quite  thin  and  difficult  to  demonstrate,  was  markedly  thickened.  This 
thickening  consisted  of  marked  hyperemia  of  the  small  blood  vessels,  edema 
of  considerable  degree,  hemorrhage  into  the  tissue  spaces,  thickening  of  the 
connective  tissue  fibers,  formation  of  new  fibers  and  young  connective  tis- 
sue cells  and  an  amorphous  stuff  that  appeared  to  be  cell   detritus    (Fig.   1). 
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In  none  of  the  sections  was  there  an  infiltration  of  other  blood  elements, 
except  the  red  blood  cells.  In  no  place  were  there  to  be  seen  the  layers  and 
clumps  of  polynuclear  leukocytes  as  in  septic  meningitis,  nor  the  lymphocytes 
and  other  related  cells  that  form  so  prominent  a  part  of  the  picture  in  tuber- 
cular meningitis,  syphilis  and  poliomyelitis.  This  thickening  of  the  arachnoid 
is  always  more  marked  over  the  anterior  and  anterolateral  aspects  of  the  cord 
than  over  the  posterior.  Often  it  is  marked  around  the  nerve  roots  that  lie 
in  the  arachnoid  and  especially  those  around  the  anterior  roots.  In  places 
the  process  has  progressed  so  far  that  the  arachnoid  is  so  closely  adherent  to 
the  pia  that  no  line  of  separation  can  be  determined  and,  more  rarely,  all 
three  membranes  appear  to  have  fused  into  one,  as  though  the  inflammatory 
arachnoid  had  acted  as  cementing  structure  between  the  pia  and  dura. 


Fig.  9. — Cross   section,  anterior   root  just   after  emergence    from   the  cord, 
high  power.     Case  2:   showing  complete  degeneration   of  all   the  fibers. 


The  pia  mater  appeared  rather  thickened,  mostly  from  swelling  of  the 
connective  tisue  fibers  and  partly  by  adhesion  to  it  of  the  arachnoid.  The 
blood  vessels  revealed  moderate  hyperemia,  but  the  tissue  spaces  were  not 
enlarged  nor  was  there  any  infiltration  of  these  spaces  with  lymphocytes. 
The  pial  involvement  was  usually  most  marked  over  the  anterior  surface  of 
the  cord. 

The  condition  of  the  blood  vessels  of  the  meninges  has  already  been 
described.  One  notes  only  hyperemia  with  no  change  in  the  vessel  walls 
and  no  perivascular  infiltration.  In  the  spinal  cord  itself  the  same  condi- 
tions obtained.  Throughout  there  was  marked  hyperemia,  especially  in  the 
central  gray.  The  vessel  walls  appeared  normal  and  in  no  instance  showed 
the  ring  of  lymphocytes  lying  in  the  Virchow-Robin  space,  which   is  so  char- 
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acteristic    of    anterior    poliomyelitis.     The    artificial    perivascular   spaces    were 

widened    in    some    spots,    but    never    contained    degenerating   cells.      In    a    few 

places  red  blood  cells  might  he  seen  lying  outside  of  vessels,  sometimes  around 

Is,  but   practically   never  to   such   an  extent   as   to   indicate  active  hemor- 

As   Bashford   has   stated,  this   may  he  a  postmortem  phenomenon.     In 

the   nerve    roots    of   the   arachnoid   and    especially   around   the    anterior   roots, 

the  hyperemia  was  still  more  marked  than  in  the  cord  and  here  larger  hemor- 

•    might  be   seen   which   may  well   have   occurred   antemortem    (Fig.   2). 

The   Ectodermal   Elements :     The   superficial  layer  of  neuroglia   lying  just 

under   the   pia   showed    no    changes.     All    neuroglia    fiher,    in    so    far   as    they 


Fig.  10. — Posterior  nerve  root  fibers  in  the  neighborhood  of  the  ganglion. 
Case  2,  showing  beginning  degeneration  of  the  fibers  and  "neuro-keratin 
network." 


were  brought  out  with  the  stains,  appeared  normal  in  appearance  and  num- 
ber. The  cellular  neuroglia  showed  considerable  change.  In  the  central  gray, 
especially  in  the  anterior  horns,  the  neuroglia  cells  were  greatly  increased  in 
number.  These  new  cells  had  the  round  or  oval  nuclei,  either  darkly  stained 
or  showing  the  definite  reticulum  and  the  small,  at  times  invisible,  cytoplasm 
of  young  glia  cells.  These  are  the  cells  that  Bashford  calls  "small  round 
cells"  and  to  me  they  appear  as  being  entirely  of  neuroglia  origin.  In  some 
places  they  are  rather  more  numerous  around  some  anterior  horn  cells 
(Fig.   3).     Neuronophagy,   as   described  by   Bashford,   was   not   seen.     In   the 
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white    matter    of    the   cord    the    neuroglia    cells    of    the    anterior    and    posterior 
roots,  as   Bashford  described,   were   increased. 

In  the  posterior  spinal  root  ganglions  the  interstitial  cells  of  neuroglia 
origin  were  likewise  markedly  increased  in  number  and  tended  to  group 
around  certain  of  the   nerve  cells.     No  neuronophagy  was    seen    (Fig.  4). 

The  Nerve  Cells:  The  anterior  horn  cells  showed  but  little  change  in 
this  case.  In  most  of  the  cells  the  tigroid  substance  appeared  to  be  more 
finely  divided  than  in  normal  cells,  even  for  cells  fixed  in  liquor  formalde- 
hydi.  In  some  cells  the  nucleus  was  rather  eccentrically  placed,  and  the 
tigroid  was  lessened  in  amount,  especially  in  the  center.  It  is  difficult  to 
say  whether  this  was  central  chromatolysis  due  to  destruction  of  the  nerve 
fiber  or  the  result  of  direct  toxic  action  on  the  cell  itself.  While  the  picture 
may  be  looked  on  as  pathologic,  it  surely  must  be  in  a  very  early  stage 
(Fig.  5).  As  in  Bashford's  cases,  so  in  mine,  some  of  the  cells  of  the 
endogenous  cord  fibers  appeared  altered  in  a  similar  manner  as  the  motor 
cells,  but  always  to  a  lesser  degree. 

The  sensory  cells  of  the  posterior  spinal  root  ganglions  showed  little  if 
any  change.  In  some  section  many  of  the  cells  appeared  to  take  cresyl-violet 
rather  faintly  and  the  tigroid  was  very  finely  divided,  but  such  pictures 
may  be  obtained  at  times  with  normal  cells  fixed  in  liquor  formaldehydi. 
At  any  rate,  there  were  no  evidences  of  a  real  cell  destruction.  Some  of  the 
nuclei  were  eccentric  but  hardly  more  so  than  is  often  seen  in  normal  material. 

The  Nerve  Fibers :  For  some  reason  no  pieces  of  the  peripheral  nerves 
were  removed  at  necropsy.  However,  the  nerve  changes  which  were  observed 
in  the  nerve  root  fibers  were  so  striking  and  corresponded  so  closely  with  the 
nerve  changes  described  by  Bashford  that  enough  can  be  seen  in  them  to 
account  for  the  symptoms.  The  blood  vessels  of  the  nerve  roots  were  all 
widely  dilated  in  marked  hyperemia  and  in  a  number  of  cases  hemorrhages 
had  occurred.  Degeneration  of  varying  degrees  was  the  ruling  picture.  In 
many  places  the  nerve  fibers  showed  signs  of  degeneration  where  they  passed 
through  the  pia  and  just  inside  the  cord.  In  sections  stained  by  the  Marchi 
method  was  seen  very  marked  degeneration  in  the  posterior  nerve  root  fibers 
where  they  run  in  the  arachnoid  and  more  especially  just  after  they  have 
entered  the  spinal  cord.  These  fibers  lay  as  a  black  band  in  the  root 
entrance  zone  of  the  posterior  columns,  by  far  the  most  striking  thing  in  the 
section.  In  every  case  the  maximum  degeneration  was  to  be  seen  in  the 
fibers  just  after  they  leave  the  cord  and  begin  to  be  enveloped  by  the  arach- 
noid. The  degeneration  was  so  marked  here  that  it  would  appear  that  this 
was  the  point  of  most  extensive  involvement  of  the  peripheral  nerves.  The 
type  of  degeneration  at  this  point  appeared  decidedly  toxic  while  in  the  fibers, 
both  above  and  below  this  point,  the  degeneration  appeared  to  be  of  the 
Wallerian,  secondary  type.  Where  the  nerves  enter  the  arachnoid,  the  degen- 
eration was  usually  pretty  complete.  Some  swollen  axis  cylinders  were  to 
be  seen,  but  most  of  them  had  disappeared.  The  myelin  sheath  was  com- 
pletely gone.  Many  of  the  Schwann  cells  disappeared  and  the  connective 
tissue  trabeculae  appeared  to  be  diminished.  Further  peripherad  the  degen- 
eration was  of  more  moderate  degree.  Here  also,  on  longitudinal  section 
the  axis  cylinders  were  swollen,  knobby  and  broken.  The  myelin  had  broken 
up  into  large  and  small  droplets.  The  neurolema  was  shrunken  and  the 
Schwann  cells  were  much  increased  in  number  (Fig.  0).  These  changes  are 
regularly  more  marked  in  the  anterior  roots  and  always  very  much  slighter 
in   the  posterior   roots.     This   corresponds   very   well    with   the   clinical    side   of 
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the  picture  in  which  the  motor  signs  are  always  more  marked  than  the  sensory. 

tside  the  dura  the  posterior  roots  near  the  ganglions  show  little,  if  any, 
alteration   from  the  normal. 

Summery   of  Histologic   Findings. — The   histologic   findings   were: 

1.  Hyperemia,  hemorrhage  edema,  and  fibrous  swelling  in  the  arachnoid; 
thickening  of  the  pia. 

2.  No   changes   in  blood  vessel   walls;   no   round   cell   infdtration. 

3.  Increase  of  the  cellular  neuroglia  in  the  central  gray,  around  the  root 
fibers  and  in  the  posterior  root  ganglions. 

4.  Evidence  of  beginning  degeneration  of  both  a  secondary  and  primary 
character  in  the  anterior  horn  cells  and  some  tract  cells.  Hyperemia  of  the 
central  gray. 

5.  Marked  degeneration  of  primary  and  secondary  character  of  the  nerve 
fihers  where  they  lie  in  the  arachnoid,  always  most  marked  in  the  motor  fibers. 

Case  2. — History. — The  history  of  this  case  is  very  incomplete,  having  been 
given  to  me  from  memory  by  Major  Young,  C.  A.  M.  C,  at  a  time  when 
all  the  hospitals  in  Flanders  were  extremely  busy  with  the  wounded  from 
the  Passchendale  battle.  The  patient  was  admitted  to  No.  4  Canadian  C.  C.  S. 
about  the  middle  of  August,  1917,  with  a  flaccid  paralysis  of  both  legs.  The 
next  day  both  arms  were  similarly  paralyzed  and  later  both  seventh  nerves 
were  involved.  The  patient  died  about  a  week  after  the  onset  of  the  paral- 
ysis. A  necropsy  was  performed  by  Captain  Stokes,  R.  A.  M.  C,  pathologist 
to  No.  10  C.  C.  S.  at  Remy  Siding,  who  kindly  gave  me  a  very  generous 
share  of  the  spinal  cord  segments  and  posterior  root  ganglions. 

Histologic  Findings. — Mesodermal  Elements:  The  dura  mater  appeared  to 
be  perfectly  normal   in  the   few  pieces  at  my  disposal. 

As  in  Case  1,  the  arachnoid  showed  marked  changes  but  they  were  less 
easy  to  demonstrate  on  account  of  poor  preservation  due  to  the  fact  that  the 
cord  was  not  removed  with  the  dura  intact.  However,  one  can  see,  in  places, 
the  hyperemia,  edema,  hemorrhage,  swelling  of  the  connective  tissue  fibers 
and  cell  detritus  described  in  the  previous  case. 

The  pia  mater  is  edematous,  hyperemic  and  thickened  somewhat  more  so 
than  in  Case  1.  There  is  no  infiltration  with  lymphocytes  or  leukocytes 
anywhere. 

The  blood  vessels  show  a  hyperemia  in  the  gray  matter  of  the  cord  but  to 
a  much  less  extent  than  in  Case  1.  The  vessel  walls  show  no  change,  and 
there  is  no  infiltration  of  the  Virchow-Robin  spaces  with  lymph  or  other  cells. 

The  Ectodermal  Elements. — The  fibrous  neuroglia  appeared  normal,  but 
the  cellular  neuroglia  was  increased  in  the  central  gray  matter  and  around 
the  nerve  roots  to  the  same  extent  as  in  Case  1.  There  was  no  true  neuron- 
ophagy. In  the  posterior  root  ganglions  the  neuroglia  cells  were  markedly 
increased  in  number  and  neuronophagy  was  seen  in  many  places. 

The  Nerve  Cells :  Many  of  the  anterior  horn  cells  appear  quite  normal 
while  others  show  fine  granulations  of  the  tigroid  and  probably  beginning 
cloudy  swelling.  The  tract  cells,  as  the  motor,  show  on  the  whole  less  change 
than  do  those  of  Case  1. 

The  sensory  cells  of  the  posterior  ganglions  show,  however,  much  more 
marked  changes.  The  cells  appear  swollen  and  stain  very  pale.  The  edges 
of  many  are  indented  and  phagocytic  glia  cells  are  to  be  seen  invading  the 
cytoplasm  (true  neuronophagy).  Some  of  the  cells  stain  diffusely  dark  and 
also   show  neuronophagy    (Fig.  7). 
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The  peripheral  nerve  fibers  of  the  roots  show  even  more  degeneration  than 
in  Case  1,  always  more  marked  in  the  anterior  roots.  Just  after  these  fibers 
emerge  through  the  pia  they  often  show  a  very  extreme  degeneration  of  a 
primary  type  (Figs.  8  and  9).  Further  peripherad  in  the  arachnoid  extreme 
degeneration  is  seen  in  longitudinal  section — broken,  swollen,  knobby  axis 
cylinders,  disappearance  of  myelin,  increase  of  Schwann  cells  and  shrunken 
neurolemma.  The  extra  dural  portion  of  the  posterior  roots  near  the  ganglions 
slmw  a  very  interesting  picture  of  moderately  advanced  degeneration.  The 
axis  cylinders  appear  rather  normal.  The  myelin  substance  has  broken  up 
into  large  and  small  droplets  still  lying  in  the  Schwann  cells.  The  cytoplasm 
of  the  Schwann  cells  has  apparently  increased  somewhat  in  amount  and  takes 
the  stain  darkly,  showing  a  definite  network  between  the  fat  droplets,  giving 
a  mosaic  like  appearance  to  the  whole.  This  is  the  so-called  "neuro-keratin 
network"  described  in  normal  and  beginning  degenerating  nerves   (Fig.   10). 

Summary   of  Histologic  Findings.— The  histologic   findings   were: 

1.  Hyperemia,  hemorrhage,  edema,  swelling  in  the  arachnoid;  thickening  of 
the  pia. 

2.  Xo   changes   in   the   blood   vessel   walls ;    no   round   cell    infiltration. 

3.  Increase  of  the  cellular  neuroglia  in  the  central  gray,  around  the  nerve 
roots  and   in   the  posterior  root  ganglions. 

4.  Slight  secondary  and  primary  degeneration  in  the  anterior  horn  and  a 
few   tract  cells ;   slight  hyperemia   of   the  central   gray. 

5.  Marked  primary  and  secondary  degenerations  in  the  anterior  nerve  root 
fibers,  just  as  they  emerge  from  the  pia  and  where  they  run  in  the  arachnoid. 

6.  Beginning  degeneration  in  the  posterior  nerve  roots  just  outside  the  dura. 

7.  Marked  degeneration  of  the  posterior  root  ganglion  cells  with  neu- 
ronophagy. 

PATHOGENESIS 

It  is  quite  obvious  that  the  cases  reported  here  and  in  previous 
articles  represent  a  true  disease  of  the  nervous  system  which,  until 
the  publication  of  the  article  of  Bradford,  Bashford  and  Wilson,  had 
never  been  accurately  described.  The  way  it  affects  the  nervous 
system  appears  to  be  quite  different  from  that  of  other  acute  diseases. 
The  process  is  diffuse,  although  the  peripheral  system  is  always  more 
severely  damaged  than  the  central.  In  the  vertebral  canal,  not  only 
the  spinal  cord,  but  also  its  membranes  participate  in  the  process.  It  is 
doubtful  how  the  organism  and  its  products  reach  the  nervous  system 
where  the  changes  occur,  and  from  which  the  organisms  have  been 
recovered.  The  fact  that  the  nerves  arc  more  severely  affected  at  the 
arachnoid  level  than  more  peripherally  would  seem  to  indicate  that  the 
path  of  infection  is  not  along  the  nerves. 

The  portal  of  entry  must  be  by  the  blood  or  lymph  channel-.  It  is 
difficult  to  choose  between  these  two,  principally  because  of  the  fact 
that  there  is  no  lymphocytic  proliferation.  What  evidence  there  is 
points  rather  to  the  lymphatic  conveyance.  Bashford  states  that  in  his 
monkey  cases  "the  only  constant  features  —  outside  of  the  nervous 
system       were  considerable  hyperplasia  of  all  the  lymphatic  glands, 
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and  some  congestion  at  the  bases  of  the  papillae  of  the  kidney-.'' 
Wilson  succeeded  also  in  recovering  the  organism  from  the  cervical 
lymphatic  glands  in  the  monkey.  However,  Key  and  Retzius  have 
shown  that  pigment  injected  into  the  subarachnoid  space  is  to  be  found 
later  in  the  cervical  glands ;  hence,  one  must  consider  the  possibility 
that  these  organisms  may  just  as  well  have  gone  from  the  central 
nervous  axis  to  the  cervical  glands  as  the  other  way.  Certainly  this  is 
the  direction  of  drainage. 

However,  when  the  organisms  reach  the  central  nervous  system  they 
produce  there  two  definite  changes:  1.  In  the  mesodermal  elements  of 
the  arachnoid  and  pia  the  result  is  edema  and  hemorrhage,  with  some 
increase  of  connective  tissue  cells,  without  any  of  the  usual  signs  of 
inflammation,  i.  e.,  infiltration  with  white  blood  cells  and  lymphatic 
elements.  The  lymph  spaces  of  the  spinal  blood  vessels  show  no 
changes.  2.  The  changes  in  the  ectodermal  elements  appear  to  be  most 
marked  in  the  neighborhood  where  the  greatest  mesodermal  change 
takes  place,  i.  e.,  in  the  arachnoid  where  the  nerve  roots  run  through 
it.  These  nerve  fibers  here  show  marked  degeneration  of  a  toxic  and 
infectious  nature.  In  the  peripheral  nerves  the  degeneration  may  be 
looked  on  as  both  secondary  and  toxic  in  nature.  In  the  spinal  cord 
and  posterior  root  ganglions  we  see  the  usual  picture  of  infectious- 
toxic  degeneration,  with  some  evidence  of  early  secondary  degenera- 
tion due  to  the  destruction  of  the  fiber  in  the  arachnoid.  The  increase 
of  the  neuroglia  cells,  the  degeneration  of  the  nerve  cells  and  the 
neuronophagy  are  all  parts  of  the  infectious-toxic  picture.  That  the 
changes  observed  in  Case  2  were,  on  the  whole,  more  severe  than  in 
Case  1  is  explained  by  the  fact  that  the  disease  had  had  a  longer 
course.  In  Bashford's  cases  where  the  changes  were  more  severe  than 
mine,  this  is  probably  due  to  the  same  cause. 

The  question  of  the  proper  name  for  the  disease  is  still  an  open  one. 
Gordon  Holmes  called  it  "acute  infectious  polyneuritis."  Bradford, 
Bash  ford  and  Wilson  have  employed  the  same  term  with  considerable 
misgivings  in  the  light  of  the  central  nervous  system  changes. 
Kennedy,  recognizing  the  inaccuracy  of  the  term,  has  suggested  the 
name  "acute  neuronitis,"  not  without  misgivings  on  his  part.  The 
present  writer  is  at  a  loss  to  name  the  disease  properly.  To  call  it  an 
acute  arachnoiditis  appears  very  inadequate,  and  hence  he  has  been 
obliged  to  fall  back  on  the  clinical  manifestations  of  the  disease  for  the 
title  of  this  paper.  Perhaps  the  term  "acute  infective  meningomyelo- 
neuritis  might  be  acceptable. 
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BOSTON 
INTRODUCTION 

The  substance  of  the  present  paper  is  contained  in  a  number  of 
articles  already  or  soon  to  be  published  from  the  Army  Neurosurgical 
Laboratory.  Therefore  this  communication  is  in  the  nature  of  a  sum- 
mary of  the  work  done  by  members1  of  that  organization  bearing  on 
the  subject  of  meningitis  experimentally  produced  from  blood-stream 
infection. 

From  the  clinical  side  there  appears  to  be  increasing  evidence  in 
favor  of  the  hematogenous  origin  of  certain  forms  of  meningitis,  and 
many  today  regard  epidemic  meningitis  as  primarily  a  blood-stream 
infection.  In  the  laboratory,  however,  attempts  to  reproduce  typical 
acute  meningitis  by  vascular  inoculation  have  generally  proved  unsuc- 
cessful ;  so  striking,  indeed,  has  been  the  failure  that  this  fact  has  been 
used  as  a  weighty  argument  against  the  conception  that  human  menin- 
gitis is  of  hematogenous  origin. 

The  few  successful  experiments  recorded  in  the  literature  may  be 
grouped  into  four  types:  (1)  Meningitis  as  part  of  a  generalized  bodily 
infection,  produced  by  inoculation  of  an  overwhelming  number  of 
organisms;2  (2)  meningitis  focalized  in  some  manner  from  the  blood 
stream,  as  by  antecedent  cerebral  trauma,3  and  subsequently  becoming 
generalized;  (3)  meningitis  following  abscess  formation,  which  had 
been  derived  from  blood-stream  infection;4  (4)  meningitis  developing 
from  vascular  injection  of  small  numbers  of  organi-m-.  In  the  latter 
group  alone  can  we  infer  special  affinity  of  the  organism  for  the 
meninges.  It  is  this  type  of  meningitis  which  has  been  so  difficult  to 
produce  and  which  undoubtedly  is  of  greatest  clinical  importance.  It 
is  this  type  with  which  this  paper  deals. 

♦From  the  Army  Neurosurgical  Laboratory,  Johns  Hopkins  Medical  School, 
Baltimore. 

1.  The  staff  of  the  laboratory,  all  of  whom  have  contributed  to  the  work 
embodied  in  this  paper,  which  will  appear  under  individual  titles,  is  as  fol- 
lows: Capts.  Lewis  H.  Weed,  Paul  YVegeforth  and  Charles  R.  Essick,  M.  C; 
Lloyd  D.  Felton,  Cont.  Surg.,  I'.  S.  Army;  First  Lieut.  Paul  S.  McKibben. 
San.  C,  and  the  writer. 

2.  Bull,  C.  G.:    J.  Exper.  M.  24:7.   1916;   ibid.  25:557.   1917. 

3.  Netter,   A.:    Arch,  gen  de  med.  159:257   and  434,   18$ 

4.  Detweiler.  H.  K..   and  Maitland.  H.   B. :   J.    Exper.  M.   27:57.    1918. 

5.  Austrian:    Bull.  Johns  Hopkins  Hosp.    1918,  p.  183. 
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In  this  laboratory  it  was  found  possible  to  produce  meningitis  of 
unquestioned  elective  character  from  blood-stream  inoculation  in  the 
case  of  five  different  organisms.  Two  requisites,  however,  were  found 
to  be  necessary ;  first,  the  organism  must  be  highly  virulent  within 
the  meninges,  and  second,  some  means  must  be  employed  to  facilitate 
the  passage  of  the  organism  from  the  blood  stream  to  the  subarachnoid 
space. 

Before  the  five  organisms  which  finally  proved  efficient  were 
obtained  121  strains  of  twenty-three  different  bacteria  were  tested  by 
subarachnoid  inoculation  in  animals,  chiefly  in  cats  and  rabbits.  Many 
bacteria  proved  innocuous,  some  mildly  infective,  a  few  virulent.  The 
virulence  of  the  latter  was  increased  and  subsequently  maintained  by 
repeated  passage  through  the  subarachnoid  space  to  a  point  of  high 
lethal  potency.  It  was  found  that  by  subarachnoid  passage  virulence 
could  be  very  greatly  increased  for  the  meninges,  with  relatively  slight 
increase  in  intravascular  virulence. 

Before  the  work  was  finished  several  means  were  found  capable 
of  lowering  the  barrier  to  passage  of  the  infecting  organism  from  blood 
to  subarachnoid  space.  The  first  employed,  and  most  reliable  method 
was  simple  withdrawal  of  cerebrospinal  fluid,  either  by  lumbar  punc- 
ture or  more  easily  by  occipito-atlantoid  puncture.  The  next  most 
effective  method  was  found  to  be  injection  of  concentrated  saline  solu- 
tions, given  intravenously  just  prior  to  the  bacterial  inoculation.  Other 
methods  employed,  with  less  constant  success,  were  temporary  stoppage 
of  the  circulation  (by  cardiac  stasis  through  overanesthetization ),  by 
cerebral  venous  congestion  (by  means  of  compression  of  both  jugular 
veins),  and  by  the  production  of  an  aseptic  meningitis  (by  previous 
subarachnoid  injection  of  serum,  as  employed  by  Austrian"  in  menin- 
gitis and  by  Flexner  and  Amoss6  in  poliomyelitis).  The  last  method 
alters  the  state  of  the  meninges;  all  of  the  other  methods  alter  the 
relation  between  cerebral  venous  pressure  and  cerebrospinal  fluid 
pressure. 

Of  the  five  organisms  with  which  meningitis  was  successfully  pro- 
duced, three  gave  acute  reactions  which  were  rapidly  fatal.  Such 
results  were  obtained  in  a  large  number  of  cases  with  an  organism  of 
the  B.  mucosas  capsulatus  group  (  human  strain),  0.01  c.c.  of  a  twenty- 
four-hour  broth  culture  by  intravenous  inoculation  being  frequently 
successful,  and  0.25  c.c,  the  usual  dose  employed,  producing  meningitis 
with  great  regularity.  An  hemolytic  streptococcus  from  throat  culture 
was  also  virulent  in  even  smaller  doses,  and  toward  the  end  of  the 
work  a  meningococcus  was  found  which  also  was  successful  in  dilution 

6.  Flexner,  S.,  and  Amoss,  H.  L. :    J.  Exper.  M.  20:249,  1914. 
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of  0.5  c.c.  Less  acute  reactions,  yet  fatal,  were  produced  by  a  strain 
of  B.  paratyphosus  and  one  of  B.  pyocyaneus.  It  is  worthy  of  com- 
ment that  for  the  most  part  organisms  most  virulent  in  the  human 
meninges  showed  little  virulence  in  the  subarachnoid  space  of  the 
experimental  animal. 

While  all  of  the  organisms  referred  to  would  produce  meningitis 
by  intravenous  inoculation  alone,  much  larger  doses  were  required 
than  when  combined  with  the  procedures  outlined  above  which  may 
be  said  to  "facilitate"  the  passage  from  blood  to  meninges.  Experi- 
ments were  invariably  planned  in  such  manner  that  an  animal  in  which 
meningitis  was  produced  by  a  standard  dose  plus  facilitating  procedure 
was  controlled  by  an  animal  of  similar  size  which  received  twice  the 
intravenous  dose  alone  and  lived.  These  carefully  controlled  experi- 
ments were  so  numerous  and  so  certain,  especially  in  the  case  of  the 
B.  mucosas  capsulatus,  that  no  doubt  exists  in  the  minds  of  the  experi- 
menters as  to  the  importance  of  the  facilitating  procedure  and  the 
affinity  of  the  organism  for  the  meninges.  While  the  experiments  were 
carried  out  especially  on  cats,  similar  results  were  obtained  in  the 
case  of  rats,  gninea-pigs,  a  hen  and  a  monkey. 

CLINICAL     PICTURE 

The  symptoms  and  signs  presented  by  these  animals  closely  simu- 
lated that  of  acute  meningitis  in  man.  with  evidence  of  central  nervous 
system  irritation,  both  spinal  and  cerebral.  With  B.  mucosas  capsula- 
tus. streptococcus  and  meningococcus  death  occurred,  frequently  in 
from  one  to  two  days ;  with  B.  paratyphosus  and  B.  pyocyaneus  usually 
in  about  a  week. 

PATHOLOGIC     STUDY 

The  pathologic  picture  of  the  rapidly  fatal  types  is  an  acute  hemor- 
rhagic and  exudative  leptomeningitis,  resembling  closely  the  rind 
in  many  forms  of  meningitis  in  man.  Organisms  are  conspicuous  by 
their  large  number,  even  in  animals  embalmed  immediately  after  death  : 
in  fact,  so  many  bacteria  are  seen  that  it  i>  certain  that  rapid  prolifer- 
ation has  taken  place  within  the  meninges.  While  the  exudate  at  death 
is  invariably  found  throughout  the  cerebral  and  spinal  meninges,  exam- 
ination of  tissues  of  animals  sacrificed  at  varying  intervals  of  time 
show  regularly  the  earliest  involvement  to  be  the  subarachnoid  space 
of  the  cerebral  cortex.  Here  organisms  and  exudate  appear  already 
conspicuous  six  hours  after  inoculation,  the  spinal  meninges  being 
little  affected.  Even  at  two  hours  organism-  have  been  found  in  the 
subarachnoid  space,  evidence  of  prompt  passage  from  the  blood  stream. 
Animals  dying  or  sacrificed  within  twenty  hours  almost  always  show 
exudate  well  marked  in  quantity;  while  invariably  generalized  through- 
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out  the  subarachnoid  -.pace,  the  cortex  is  conspicuously  affected.  After 
forty-eight  hours  the  exudate  is  massive  in  amount  throughout. 

Another  interesting  and  important  fact  is  the  early  involvement 
of  the  ventricles  and  nervous  tissue  itself  in  the  pathologic  process. 
Within  twenty-four  hours  far  more  than  one-half  of  the  cases  show 
exudate  in  the  ventricles,  the  order  of  involvement  being:  fourth  (and 
spinal  canal),  third,  and  lateral.  Only  a  little  more  tardily  is  the  sub- 
stance of  the  brain  and  spinal  cord  invaded,  chiefly  (as  it  appears)  by 
direct  extension  from  ventricles  and  canal. 

SUMMARY     AND     DISCUSSION 

A  number  of  points  of  special  interest,  some  of  apparent  clinical 
importance,  should  be  emphasized  and  discussed. 

First,  the  mere  fact  of  the  production  repeatedly  of  meningitis  from 
inoculation  of  the  blood  stream  is  of  obvious  significance  in  connection 
with  the  etiology  of  meningitis.  That  this  infection  in  the  virulent 
cases  is  in  the  nature  of  selective  action  on  the  part  of  the  organism 
for  the  subarachnoid  space  is  evidenced  by  the  small  dosage  employed 
and  the  large  number  of  organisms  found  in  the  meninges.  But  it  must 
be  remembered  that  it  was  only  after  prolonged  search  that  bacteria 
capable  of  producing  meningitis  in  this  manner  were  found,  and  that 
only  five  were  successful.  In  this  place  emphasis  should  be  laid  on 
the  necessity  of  repeated  passage  through  the  subarachnoid  space  by 
direct  inoculation  in  order  sufficiently  to  increase  or  to  maintain  the 
virulence  of  organisms  for  successful  employment  by  the  vascular 
route. 

That  a  number  of  means  to  facilitate  the  passage  of  organisms  from 
blood  stream  to  meninges  was  employed,  is  of  great  interest.  And  that 
all  methods  employed,  except  perhaps  one  (the  establishment  of  aseptic 
meningitis)  cause  a  marked  change  in  relation  of  cerebral  venous  pres- 
sure and  cerebrospinal  fluid  pressure  is  suggestive  as  to  the  method 
and  site  of  meningeal  infection.  The  fact  that  in  the  presence  of  sep- 
ticemia withdrawal  of  cerebrospinal  fluid  increases  the  opportunity 
for  meningeal  infection  certainly  has  very  practical  clinical  significance ; 
a  number  of  cases  have  been  analyzed  which  appear  to  corroborate 
clinically  the  findings  in  the  experimental  animal. 

From  the  pathologic  study  of  these  cases  two  points  are  of  especial 
interest:  First,  as  regards  the  seat  of  origin  of  the  meningeal  infec- 
tion. From  study  of  animals  sacrificed  soon  after  inoculation  evidence 
is  overwhelmingly  in  favor  of  the  earliest  site  of  meningeal  infection 
being  the  cortical  subarachnoid  space.  The  means  by  which  organisms 
pass  from  blood  stream  to  meninges  is,  however,  less  clear;  it  is  indi- 
cated that  interference  with  the  balance  of  pressure  in  cerebral  veins 
and  cerebrospinal  fluid  facilitates  the  passage. 


EXPERIMENTAL     HEMATOGENOUS    MENINGITIS  109 

A  second  point  of  interest  is  the  extremely  rapid  spread  of  infec- 
tion. Beginning,  as  we  believe,  in  the  cerebral  subarachnoid  space, 
exudate  rapidly  becomes  generalized  throughout  the  subarachnoid 
space  of  brain  and  spinal  cord ;  within  a  few  hours  the  ventricles  also 
are  seen  to  be  involved,  and  a  little  more  tardily  the  substance  of  brain 
and  cord  are  invaded.  This  spread  is  so  rapid  and  so  constant  that  we 
can  hardly  look  on  invasion  of  ventricles  or  the  central  nervous  system 
as  complications,  but  must  view  it  as  a  part  of  the  pathologic  process. 

If  the  two  points  brought  out  from  the  pathologic  study  of  the 
experimental  animals  be  true  of  man,  namely,  that  hematogenous  men- 
ingitis begins  over  the  cortex  and  that  ventricles  and  parenchyma  are 
regularly  invaded,  then  it  is  obvious  that  an  injection  into  the  lumbar 
sac  is  far  from  the  site  of  earliest  infection,  and  a  more  direct  appli- 
cation of  therapeutic  serum  should  be  employed.  A  method  has  there- 
fore been  investigated  and  recommended  by  which  serum  may  be 
injected  safely  directly  into  the  cisterna  magna,  by  means  of  occipito- 
atlantoid  ligament  puncture,  by  which  route  it  has  been  shown  that  the 
cerebral  subarachnoid  space  is  more  efficiently  reached. 

The  work  done  on  experimental  hematogenous  meningitis  is  filled 
with  suggestion  for  immediate  or  remote  clinical  application.  The 
above  outline  is  intended  to  give  some  of  the  more  certain  facts 
obtained,  and  some  of  the  obvious  clinical  correlations,  the  latter  how- 
ever to  be  considered  as  suggestive  rather  than  dogmatic. 


SENSORY    CHANGES    IN    INJURIES    OF   THE    MUSCULO- 

SPIRAL   NERVE* 

ARTHUR     S.     HAMILTON.    M.D. 

MINNEAPOLIS 

In  view  of  the  several  very  brilliant  and  equally  exhaustive  reports 
on  the  innervation  of  the  skin  which  have  appeared  in  the  literature 
of  the  last  few  years,  one  must,  with  some  temerity,  approach  the 
study  of  the  sensory  functions  of  any  one  of  the  peripheral  nerves. 
And  this  is  the  more  true  when  one  considers  that  much  of  the 
work  recently  published  has  been  done  on  patients  well  fitted  both 
by  education  and  by  training  to  carefully  analyze  their  sensations  and 
by  workers  who  have  given  to  the  task  many  months  of  painstaking 
examination,  whereas  the  conditions  obtaining  in  army  life  render  a 
similar  study  wholly  impossible,  partly  by  lack  of  that  preliminary 
education  and  training  on  the  part  of  the  patient  which  is  essential  to 
the  best  results  in  interpreting  new  and  confusing  sensations,  and 
partly  by  reason  of  the  lack  of  time  which  permits  only  a  limited 
study  in  a  routine  examination.  The  difficulty  which  the  latter  factor 
offers  is  appreciated  when  one  recalls  the  statement  of  Trotter  and 
Davis1  that  it  requires  from  forty-five  to  fifty  hours  to  examine  and 
record  the  sensibility  to  cold  alone  in  a  fairly  large  area.  For  these 
reasons,  therefore,  no  attempt  has  been  made  to  describe  adequately 
and  to  measure  all  the  different  sensory  disturbances  that  may  appear 
in  the  region  supplied  by  the  musculospiral  nerve.  The  excuse  for 
this  report  must  lie  in  the  scarcity  of  literature  dealing  with  the  sen- 
sory field  of  this  particular  nerve  and  in  its  surprising  areas  of  dis- 
tribution found  in  numerous  cases  of  nerve  wounds  among  soldiers 
—  surprising  at  least  in  view  of  the  anatomic  distribution  of  the  nerve 
as  commonly  taught. 

It  is  important  to  mention  that,  as  all  the  cases  here  reported  were 
studied  at  the  Walter  Reed  General  Hospital  in  Washington,  D.  C., 
it  was  not  possible  to  determine  the  area  of  sensory  change  in  the  early 
stages  of  the  injury  and  in  several  instances  well  marked  evidences 
of  healing  had  appeared  before  the  study  was  begun.  It  was  especially 
in  those  cases  in  which  the  loss  of  function  of  the  musculospiral  nerve 
was  dependent  on  fracture  of  the  humerus,  with  the  development  of 
scar  tissue  and  which  presented  a  cessation  of  function  but  not  neces- 
sarily an  anatomic  loss  of  continuity,  that  the  picture  was  at  times 
greatly  altered,  for  in  from  three  to  five  or  six  months  that  had  usually 

1.  Trotter  and  Davis,  Brain  38:137   (Feb.  9)   1919. 
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intervened  before  the  study  was  made,  marked  improvement  could, 
and  often  had  occurred. 

In  many  cases  the  amount  of  destruction  of  tissue,  in  addition  to 
the  actual  section  of  the  nerve,  has  seriously  interfered  with  the  work, 
often  by  the  injury  or  section  of  nerves,  especially  of  the  musculo- 
cutaneous, in  addition  to  the  one  desired  to  be  studied,  thereby  con- 
fusing the  sensory  picture.  So  far  as  possible,  however,  cases  were 
chosen  for  special  study  in  which  the  section  of  the  nerve  appeared 
to  have  been  at  least  physiologically  complete,  in  which  a  sufficient 
period  of  time  for  healing  to  occur  had  not  intervened,  in  which  the 
wound  was  small  and  appeared  not  to  have  involved  nerves  other  than 
the  musculospiral  and  in  which  the  intelligence  of  the  patient  was 
such  as  to  permit  a  reasonably  reliable  study.  It  must  be  admitted, 
however,  that  when  all  these  restrictions  were  applied,  the  number  of 
cases  suitable  for  study  was  so  much  reduced  that  the  limits  were  more 
than  once  overstepped. 

The  total  number  of  musculospiral  cases  studied  was  fifty-five,  and 
in  all  of  these  the  investigation  was  carried  far  enough  to  determine 
the  area  of  sensibility  to  pressure,  pin  prick  and  cotton  or  camel's 
hair  touch,  but  beyond  these  routine  tests,  the  type  of  study  made 
varied  so  much  and  in  many  of  the  cases  is  still  so  incomplete  that  no 
absolute  percentages  of  the  difference  findings  can  be  given. 

THE     SENSORY     BRANCHES     OF     THE     MUSCULOSPIRAL     NERVE 

There  are  three  sensory  branches  of  the  musculospiral  nerve,  dis- 
tributed in  the  average  case  as  follows : 

The  internal  cutaneous  branch  is  given  off  in  the  axillary  fossa 
and  supplies  the.  internal  part  of  the  posterior  surface  of  the  upper 
arm  below  the  deltoid  and  as  far  down  as  the  point  of  the  elbow.  On 
account  of  its  high  origin,  this  branch  is  affected  in  only  a  small 
number  of  cases,  in  which  the  musculospiral  nerve  is  injured  at  a  very 
high  point.  The  external  cutaneous  branch  is  given  off  at  a  point 
where  the  musculospiral  nerve  passes  around  the  external  edge  of 
the  numerous  and  supplies  the  external  part  of  the  posterior  surface 
of  the  arm.  the  lower  part  of  the  outer  surface  of  the  arm  and  a  more 
or  less  narrow  band  of  the  posterior  surface  of  the  forearm  lying 
between  the  musculocutaneous  and  the  internal  cutaneous  nerves 
Often  there  are  two  external  cutaneous  branches,  and  in  such  cases 
the  area  of  numbness  will  be  different  if  only  one  branch  is  involved. 
The  superficial  radial  nerve  has  its  origin  at.  or  just  below,  the  elbow 
joint,  and  after  passing  down  the  forearm  is  distributed  to  the  skin 
of  the  external  part  of  the  dorsum  of  the  hand,  to  a  variable  but 
usually  small  part  of  the  thenar  eminence,  to  the  dorsal  surface  of  the 
thumb,  to  the  dorsal  surface  of  the  first  phalanx  of  the  index  finger 
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and  to  the  outer  half  of  the  dorsal  surface  of  the  first  phalanx  of  the 
-     ■  nd  finger  i  Fig.  1). 

With  so  wide  an  anatomic  distribution  and  with  its  well  known 
extensive  motor  supply,  one  might  expect  a  very  widespread  and  com- 
plete loss  of  sensation  in  the  various  injuries  to  which  the  musculo- 
spiral  nerve  is  subjected.  As  a  matter  of  fact,  quite  the  contrary 
is  true,  and  the  area  of  sensory  loss  is  sometimes  surprisingly  small 
and  is  almost  always  incomplete. 

One  of  the  unexpected  findings  in  all  nerve  injuries  is  the  failure 
of  the  individual  to  recognize  subjectively  and  with  any  degree  of 
accuracv  the  area  of  sensory  loss,  especially  of  epicritic  loss  and  par- 
ticularly  so  in  the  area  of  distribution  of  the  musculospiral  nerve. 


Fig.   1. — Area  of  sensory  distribution  of  the  musculospiral  nerve   as  given 
by  Tinel  in  Xerve  Wounds,  p.  103. 

Frequently  patients  with  well  marked  paralysis  of  the  extensors  of 
the  hand,  following  injury,  if  asked  for  their  subjective  sensory  area 
will  say  they  have  none.  If  their  attention  is  insistently  brought  to  the 
matter,  they  will  tell  of  a  small  area  of  numbness  over  the  first  inter- 
osseous space  and  over  the  dorsum  of  the  thumb  and  perhaps  over  the 
dorsum  of  the  first  phalanx  of  the  index  finger,  and  they  will  be  greatly 
surprised  when  a  larger  area  of  sensory  loss  can  be  demonstrated. 
As  already  explained,  the  internal  cutaneous  branch  rises  so  high 
that  it  is  seldom  involved  in  injury  of  the  musculospiral  nerve  and 
even  the  external  cutaneous  frequently  rises  above  the  area  of  injury. 
at  least  its  supposed  area  is  often  found  not  involved  even  in  injuries 
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high  up  in  the  arm.  It  is  impossible,  however,  to  explain  all  the  varia- 
tions found  in  the  area  of  numbness  on  the  basis  of  the  point  of  origin 
of  the  sensory  branches,  and  other  explanations  are  offered,  chiefly 
that  of  the  overlapping  or  anastomosis  of  the  musculocutaneous, 
internal  cutaneous,  and  median  nerves  involving  the  musculospiral  field 
and  giving  varying  areas  of  sensory  loss  when  these  nerves  are  injured. 
In  the  upper  arm  the  intercostohumeral  or  the  lesser  internal  cutaneous 
may  supply  areas  ordinarily  innervated  by  the  internal  cutaneous 
branch  of  the  musculospiral  and  may  also  supply  that  part  of  the 
upper  arm  ordinarily  supplied  by  the  external  cutaneous  branch.  I 
have  also  recently  seen  a  case  in  which  a  lesion  of  the  circumflex  nerve 
caused  a  large  area  of  numbness  in  that  part  of  the  upper  arm  ordi- 
narily supplied  by  the  external  cutaneous  branch  of  the  musculospiral 
nerve. 

As  is  so  common  after  severance  of  any  large  nerve  of  the 
arm,  the  patient  will  usually  complain  of  complete  loss  of  feeling  in 
all  parts  of  the  arm  distal  to  the  wound,  directly  following  injury  to 
the  musculospiral  nerve.  During  this  preliminary  period  the  arm  is 
described  as  a  very  heavy  appendage,  or  the  statement  is  made  that 
the  arm  feels  as  if  wholly  separated  from  the  body. and  must  be  seen 
or  felt  by  the  other  hand  in  order  that  the  patient  may  appreciate  its 
presence.  After  the  lapse  of  a  few  hours  or  days,  the  patient  discover- 
that  there  is  feeling  in  the  parts  not  supplied  by  the  nerve  immediately 
injured  and  the  area  really  involved  is  more  or  less  clearly  recognized. 

In  the  fifty-five  cases  that  I  studied  there  was  only  one  instance  in 
which  the  musculospiral  nerve  alone  had  been  severed  sufficiently  high 
to  produce  a  loss  of   sensation  corresponding  to  all  three  branches. 

REPORT    OF    CASES 

Case  1. — The  previous  history  was  not  noteworthy.  October  13,  1918,  the 
patient  while  holding  his  left  arm  in  the  position  of  guard  with  the  forearm 
horizontal,  was  struck  below  the  clavicle  by  a  shell  fragment  which  punctured 
the  lung  and  passed  out  the  back.  His  left  arm  immediately  became  numb 
and  fell  to  his  side.  There  was  no  jerking  or  twitching.  He  felt  as  if  the 
arm  were  shot  off.  His  neck  was  stiff  and  he  was  unable  to  look  down.  He 
repeatedly  asked  those  about  him  if  his  arm  were  not  really  gone.  For  some 
time  after  the  injury  he  would  seem  to  feel  his  arm  in  the  position  of  guard 
and  would  reach  up  with  his  other  arm  to  scratch  it.  At  first  he  had  exces- 
sive pain  in  the  shoulder;  later  his  whole  arm  ached  a  good  deal,  but  he  could 
not  localize  the  ache  as  any  worse  in  one  part  than  in  another.  There  was 
a  slight  causalgia  for  a  time  in  the  median.  He  was  told  that  his  musculo- 
spiral nerve  was  sutured  directly  after  his  injury,  but  the  record  is  not  clear 
on  this  point.  At  the  examination,  in  February.  1919,  he  was  conscious  only 
of  some  numbness  on  the  dorsum  of  the  index  finger,  which  he  thought  worse 
in  the  first  phalanx  than  in  the  second,  and  oi  >.>nu'  numbness  on  the  back 
of  the  upper  arm.  An  examination  made  with  considerable  difficulty,  at  this 
time,  showed  sensory  changes  as  seen  in  Figure  2.     Since  Felmiarv  there  has 
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been  some  improvement  in  the  sensory  and  motor  condition  and  on  May  31 
even  epicritic  sensibility  had  returned  over  the  dorsum  of  the  hand  with  the 
exception  of  the  area  over  the  first  metacarpal  bone.  The  analgesic  islands, 
outlined  in  the  diagram,  persisted.  The  dorsum  of  the  first  phalanx  of  the 
index  finger  was  anesthetic  and  hypalgesic.  Tinel's  sign  was  elicited  as  far 
as  the  elbow  and  at  this  point  stroking  produced  a  tingling  feeling  in  the 
fingers. 

In  a  general  way  this  case  conforms  fairly  well  to  the  typical  dis- 
tribution of  the  musculospiral  nerve.  The  fact  that  sensibility  is  more 
disturbed  in  the  upper  part  of  the  forearm  than  at  the  wrist  was  a 
frequent  finding  in  our  cases.  The  enlargement  of  the  sensory  area 
at  the  wrist  and  just  above  is  atypical,  though  found  in  one  other  case, 


Fig.  2  (Case  1). — Area  of  sensory  disturbance.  In  this  and  in  the  accom- 
panying illustrations  the  meaning  of  the  legends  employed  is  given  as  a  part 
of  each  illustration.  When  lines  lie  close  together  it  is  not  intended  that  they 
should  represent  the  relative  limitations  of  the  different  sensory  fields.  They 
were  not  permitted  to  overlap  merely  as  a  matter  of  clearness  of  representa- 
tion. In  most  cases  also  the  work  was  not  sufficiently  carefully  done  to  per- 
mit the  accurate  tracing  of  the  relative  sizes  of  the  different  fields. 


and  on  stroking  touch  the  patient  was  able  to  identify  an  area  of 
decreased  sensibility  even  to  the  extreme  ulnar  side  of  the  arm.  just 
above  the  wrist  joint. 

In  the  fifty-five  cases  there  were  twenty-seven  with  a  definite  area 
of  sensory  involvement  in  the  forearm  as  well  as  the  hand,  and  one 
instance  of  involvement  of  both  musculospirals,  each  case  involving 
the  forearm.     Seven  of  these  were  rejected  on  account  of  various 
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complications.  The  subjective  sensory  phenomena  were  usually  about 
as  in  Case  1,  with  an  initial  sensation  much  as  if  a  heavy  blow  had 
struck  the  arm  and  a  subsequent  feeling  of  loss  of  the  limb  and  a  still 
later  more  clearly  defined  and  localized  loss  of  sensibility.  The  follow- 
ing is  a  fairly  typical  case  except  that  there  seems  to  have  been  less 
initial  loss  of  sensibility  than  was  ordinarily  present. 

Case  2. — While  standing  the  patient  was  struck  by  a  rifle  bullet  in  the  upper 
portion  of  the  left  upper  arm,  Sept.  15,  1918.  The  arm  was  in  a  horizontal 
position,  and  he  had  the  sensation  of  being  struck  a  heavy  blow.  The  arm 
rotated  inward,  bringing  the  palm  downward.  The  fingers  flexed  like  a  claw 
and  remained  so  for  some  time.  There  was  no  pain  except  at  the  first  blow 
and    no    feeling   of  the    arm   being   gone.     He    did    not    recall    noticing   much 


Fig.  3   (Case  2). — Area  of  sensory  disturbance. 


numbness  at  any  time.     His  record  states  that  he  was  operated  on  the  night 
of  the  15th  and  his  musculospiral  nerve  sutured. 

When  examined,  May  7,  1919,  a  rather  extensive  area  of  sensory  distur- 
bance was  found  (Fig.  3).  There  was  no  connection  between  the  area  on  the 
forearm,  which  extended  well  over  into  the  supposed  region  of  the  musculo- 
cutaneous nerve,  as  did  some  of  the  others,  and  the  area  on  the  hand.  There 
was  a  loss  of  sensibility  to  cold  at  2  C.  slightly  wider  than  the  area  of  touch 
loss  on  the  forearm  and  especially  extending  considerably  farther  over  on  the 
palmar  surface  of  the  forearm  than  any  other  form  of  loss  of  sensibility.  Two 
point  discrimination  was  greatly  decreased  on  the  dorsum  of  the  forearm  (33 
per  cent,  of  correct  answers  at  110  mm.  with  53  per  cent,  of  correct  answers 
at  50  mm.  on  the  right  forearm).  On  the  dorsum  of  the  hand  two  point  sen- 
sibility could  not  be  measured  on  account  of  the  inability  to  perceive  pressure. 
Joint  sensibility  was  normal  in  the  fingers  and  thumb.  Vibration  sense  was 
normal  in  the  fingers  and  somewhat  reduced  over  the  thumb. 
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Case  3. — While  kneeling  and  digging  in.  the  patient  was  struck  by  shrapnel 
in  two  places  on  the  left  upper  arm  and  in  six  or  seven  places  on  the  right 
upper  arm.  Oct.  5.  1918.  He  was  also  struck  in  the  right  knee  and  thigh.  He 
fell  and  was  unconscious  at  least  a  few  minutes.  On  recovering  conscious- 
ness, both  hands  and  arms  were  wholly  paralyzed  for  motion  and  sensation 
and  remained  so  for  one  day.  ■  The  left  hand  and  forearm  felt  numb  on  the 
dorsum  until  the  end  of  January  and  then  began  rapidly  to  improve.  There 
was  some  numbness  in  the  musculospiral  area  of  the  right  hand  and  lower 
part  of  the  forearm  for  two  weeks  with  rapid  improvement  following. 

When  examined,  May  9,  1919,  there  was  a  slight  hypesthesia  and  hypalgesia 
in  the  right  hand  with  a  subjective  area  practically  the  same  in  extent  (Fig.  4). 
May  28,  1919.  it  was  impossible  to  map  any  definite  area  of  disturbed  sensi- 
bility in  the  right  hand  or  arm. 


hypest  hesia 

rivData 


lypalgesid 


Fig.  4   (Case  3), — Area  of  sensory  disturbance. 

May  9,  1919,  there  was  an  extensive  area  (Fig.  5)  of  diminished  touch  and 
pain  sensibility  on  the  posterior  surface  of  the  left  hand  and  arm,  most  marked 
on  the  forearm.  May  28,  1919,  the  area  was  considerably  diminished  and 
could  be  outlined  in  anything  like  its  original  form  only  by  stroking  touch. 
There  was  no  loss  of  appreciation  of  weight  but  two  point  discrimination  was 
definitely  lessened  on  the  dorsum  of  the  forearm  and  a  small  area  of  somewhat 
lessened  appreciation  of  cold  at  4  C.  was  found  on  the  dorsum  of  the  forearm 
a  little  below  the  elbow. 

Case  4. — The  patient  while  advancing  was  struck  by  shrapnel  in  the  left 
upper  arm  and  left  leg,  Nov.  1,  1918.  His  arm  felt  dead  but  he  could  move 
it  at  the  elbow  directly  after  receiving  the  wound.  He  could  not  move  the  fin- 
gers; the  arm  did  not  jerk  or  twitch.  The  next  day  he  noticed  a  definite  numb 
area  on  the  back  of  his  left  hand,  forearm  and  arm.  He  could  move  the  arm 
at  the  shoulder  but  not  at  the  elbow  or  wrist.    The  fingers  could  be  feebly  flexed. 

When  examined  May  13,  1919,  he  had  a  large  scar,  6  by  2Vs  inches,  over  the 
lower  end  of  the  outer  side  of  the  left  upper  arm,  adherent  to  the  bone.     The 
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Fig.  5   (Case  3).— Condition,  May  9,  1919. 


Fig.  6   (Case  4). — Area  of  sensory  disturbance. 
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area  of  sensory  disturbance  (Fig.  6)  extended  down  the  back;  of  the  forearm 
in  a  rather  narrow  line  and  in  the  hand  there  was  loss  or  great  diminution  of 
touch  and  pain  over  the  first  phalanx  of  the  thumb  but  the  skin  over  the  first 
metacarpal  and  over  the  first  interosseous  space  responded  normally.  In  this 
case  the  loss  of  sensibility  was  more  complete  in  the  areas  affected  in  the  hand 
than  in  the  forearm  and  in  the  lower  part  of  the  forearm  than  in  the  upper. 
A  further  examination,  May  28,  1919,  showed  an  area  of  complete  loss  of 
sensibility  to  temperature  of  5  C.  and  to  ice  over  the  region  of  greatest  sensory 
loss  on  the  hand,  but  on  the  thumb  similar  temperatures  were  fully  appreciated. 
Joint  sensibility  was  normal.  Pressure  sense  was  greatly  diminished  on  the 
hand  (200  gm.)  and  much  less  diminished  on  the  forearm  (27  gm.).  On  the 
hand,  in  two  point  discrimination,  he  gave  47  per  cent,  of  correct  answers  at 
40  mm.  as  against  53  per  cent,  at  22^2  mm.  on  the  right  hand.    On  the  left  fore- 


Fig.  7   (Case  5). — Area  of  sensory  disturbance. 


arm  he  gave  S3  per  cent,  of  correct  answers  at  80  mm.  and  on  the  right  fore- 
arm 53  per  cent,  of  correct  answers  at  47  mm. 

In  July  he  went  to  the  beach  and  both  forearms  became  much  sunburnt. 
The  left  was  a  little  more  affected  than  the  right  and  almost  blistered,  but 
the  two  felt  equally  sore  and  hot. 

Case  5. — Sept.  27,  1918,  while  walking,  the  patient  was  struck  by  a  machine- 
gun  bullet  in  the  right  leg  and  by  a  high  explosive  fragment  in  the  left  upper 
arm.  The  humerus  was  fractured.  The  left  hand  dropped  immediately  at  the 
wrist  and  there  was  subsequently  no  movement  at  the  wrist  joint,  though  he 
could  flex  the  fingers  slightly.  The  hand  and  arm  from  the  elbow  down  were 
numb  on  the  dorsal  surface,  but  he  retained  the  sense  of  feeling  on  the  palmar 
side  and  there  was  no  pain  except  at  the  site  of  injury. 

When  examined,  May  28,  1919,  the  ordinary  line  of  numbness  (Fig.  7)  was 
found  on  the  posterior  surface  of  the  forearm  and  thumb  and  the  first  and 
part  of  the  second  phalanges  of  the  first  finger  were  involved,  but  the  skin 
over    the    first    metacarpal    and    a    part    of    the    first    interosseous    space    was 
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Fig.  8  (Case  5).— Condition,  June  30,  1919. 


Fig.  9   (Case  6). — Area  of  subjective  numbness. 
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unaffected.  Pressure  sense  was  much  mure  affected  in  the  hand  and  wrist 
than  in  the  middle  and  upper  part  of  the  forearm,  whereas  two  point  discrimina- 
tion was  much  more  deficient  in  the  upper  part  of  the  left  forearm  than  in 
the  wrist  or  hand.  The  area  of  loss  to  cold  was  wider  than  that  of  loss  of 
touch  and  pain.     There  was  no  diminution  of  vibration  or  joint  sensibility. 

On  June  30,  1919,  the  loss  of  sensation  was  about  the  same  on  the  dorsum 
of  the  hand  and  upper  two  thirds  of  the  forearm,  but  had  quite  disappeared 
over  the  wrist  and  lower  one  third  of  the  forearm   (Fig.  8). 

Case  6.— Oct.  14,  1918,  the  patient,  while  standing,  was  struck  by  a  fragment 
from  a  shell  which  exploded  about  3  feet  from  him.  He  sustained  a  severe 
compound,  comminuted  fracture  of  the  left  humerus.  He  bled  considerably 
and  was  unconscious  for  three  or  four  days.  His  arm  was  heavily  bandaged 
when  he  regained  consciousness.     His  idea  of  the  sensory  loss  was  not  exact, 


Fig.  10   (Case  6). — Area  of  sensory  disturbance. 


but  he  was  sure  that  at  least  he  had  had  numbness  of  the  back  of  the  left 
thumb,  of  the  proximal  part  of  the  left  index  finger  and  did  have  feeling 
somewhere  toward  the  ulnar  side  of  the  hand.    There  was  complete  wrist  drop. 

When  examined,  May  5,  1919,  the  area  of  subjective  numbness  (Fig.  9) 
included  a  large  portion  of  the  dorsum  of  the  left  forearm,  but  he  was  not 
aware  of  any  loss  over  the  hand.  The  examination  showed  (Fig.  10)  a 
definite  area  of  anesthesia  and  analgesia  of  the  dorsum  of  the  thumb  and  of 
the  wrist  and  anesthesia  of  practically  the  entire  dorsal  region  of  the  forearm 
and  of  the  lower  part  of  the  upper  arm  with  a  less  wide  area  of  analgesia. 
On  the  volar  surface  of  the  forearm,  toward  the  radial  side,  there  was  hypes- 
thesia  and  over  the  outer  side  of  the  thenar  eminence  and  thumb  there  was 
anesthesia  and  analgesia.  There  were  small  areas  of  hyperalgesia  over  the 
distal  phalanx  of  the  thumb  and  over  the  knuckle  of  the  index  finger. 

The  involvement  of  the  radial  side  of  the  forearm,  in  this  case,  suggests  the 
possibility  that  the  musculocutaneous  was  injured,  but  it  may  at  least  be  said 
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Fig.  11   (Case  6). — Condition,  June  1,  1919. 


Fig.  12   (Case  7). — Area  of  sensory  disturbance. 
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that  the  injury  was  not  in  such  a  position  as  to  lie  likely  to  involve  the 
musculocutaneous,  unless  it  did  so  above  its  supply  to  the  biceps  and  there 
was  no  evidence  of  any  motor  involvement  to  the  biceps. 

Examination.  Tune  1,  1919,  showed  (Fig.  11  )  hyperesthesia  and  hyper- 
algesia and  loss  of  cold  at  5  C.  over  the  area  of  the  hand  previously  show- 
ing sensory  loss,  no  evidence  of  any  sensory  involvement  of  the  dorsum  of 
the  wrist  and  a  decided  diminution  of  the  area  on  the  forearm. 

Case  7. — The  patient  was  struck  by  a  machine-gun  bullet,  Sept.  29,  1918, 
causing  compound,  comminuted  fracture  of  the  left  humerus.  Following  the 
injury  there  was  extreme  pain  in  the  whole  arm  and  considerable  hemorrhage. 
He  does  not  recall  whether  there  was  loss  of  feeling  or  motion  following  the 
injury.  He  was  operated  on  thirty-six  hours  later,  and  is  sure  there  was  no 
paralysis  of  motion  following  the  operation.  The  arm  was  placed  in  a  Thomas 
splint    with    extension.     Three    weeks    later    he    noticed    that    wrist    drop    was 


Fig.  13   (Case  8;. — Area  of  sensory  disturbance. 


developing  and  that  the  end  of  the  thumb  was  growing  numb.  The  loss  of 
motion  and  sensation  increased  for  a  time,  but  he  thinks  that  during  the  past 
few  months  there  has  been  progressive  improvement. 

When  examined,  Aug.  19,  1919,  a  wide  area  of  sensory  change  was  found 
(Fig.  12).  Sensibility  was  much  less  disturbed  in  a  narrow  line  over  the  first 
interosseous  space  than  in  the  areas  to  either  side. 

Case  8. — Sept.  30,  1918,  while  standing,  the  patient  was  struck  on  the  outer 
side  of  the  right  upper  arm  and  the  bullet  came  out  on  the  inner  side.  Directly 
following  the  injury,  he  had  no  power  of  sensation  or  motion  in  the  right  arm 
or  hand.  Seven  hours  after  the  injury  he  was  operated  on  and  the  musculo- 
spiral  nerve  sutured.  Just  before  the  operation,  he  found  he  could  flex  the 
right  fingers  feebly.  After  the  operation  there  was  numbness  down  the  outer 
side  of  the  right  arm,  on  the  dorsum  of  the  forearm  and  on  the  radial  side 
of  the  hand. 


IX  JURIES    OF    MUSCULOSPIRAL    XERVE 


123 


Analgesia 

Hypal3&suj 

rtypeslbesia 


Fig.  14  (Case  9). — Area  of  sensory  disturbance. 
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Fig.  15  (Case  10). — Area  of  sensory  disturbance. 
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April  S,  1919,  examination  showed  (Fig.  13)  an  extensive  loss  of  sensa- 
tion on  the  dorsum  of  the  hand  and  forearm  and  on  the  outer  side  of  the 
upper  arm.  Diminution  of  pain  and  touch  was  much  more  marked  distally 
than  proximally  in  the  forearm  and  more  marked  in  the  hand  than  in  the 
forearm  or  arm.  Vibration  and  joint  sensibility  were  normal  but  two  point 
discrimination  was  diminished.  The  mental  condition  of  the  patient  did  not 
permit  a  very  satisfactory  examination. 

Case  9. — Sept.  29,  1918,  the  patient  was  struck  by  a  piece  of  shrapnel  on  the 
dorsal  surface  of  the  right  arm  just  below  the  elbow.  The  fragment  passed 
out  through  the  ulnar  surface.  Directly  after  the  injury  was  received  the  entire 
extremity  from  the  elbow  down  felt  numb  and  "tingled  as  if  a  nerve  had  been 
struck."  He  was  operated  on  the  following  day,  but  thinks  no  nerve  was 
sutured.  Subsequently  he  found  about  the  same  area  of  numbness  on  the 
dorsum  of  the  arm  and  hand  as  at  present,  except  that  it  was  slightly  larger. 
At  an  examination  made  May  26,  1919,  it  was  found  that  the  loss  of  sensi- 
bility (Fig.  14)  was  much  more  complete  on  the  dorsum  of  the  forearm  than 
on  the  hand,  and  there  was  an  area  of  normal  sensibility  over  the  first  meta- 
carpal and  the  first  interosseous  space.  There  was  no  perceptible  loss  of 
sensation  on  the  index  finger,  but  the  dorsum  of  the  first  phalanx  of  the  second 
finger  showed  hypesthesia.     Vibration  sense  was  practically  normal. 

Case  10.— While  lying  down,  Oct.  24,  1918,  the  patient  was  struck  on  the 
outside  of  the  left  upper  arm  by  a  machine-gun  bullet.  He  felt  "as  if  a  hot 
poker  were  being  run  through  it  and  the  arm  felt  numb  from  the  wound 
down."  When  dressed  he  could  feel  the  bandages  about  the  palm  of  the  hand 
and  the  ulnar  part  of  the  wrist  but  not  anywhere  on  the  forearm.  Feeling 
began  to  return  in  the  forearm  about  the  middle  of  November.  When  examined, 
June  4,  1919,  there  was  a  large  area  on  the  dorsum  of  the  forearm  (Fig.  15) 
of  very  marked  sensory  disturbance.  Anesthesia  was  wider  than  analgesia. 
The  margin  of  stroking  outline  lay  outside  both  and  the  line  of  thermo- 
anesthesia and  of  thermohypesthesia  (8  C.)  was  still  wider.  The  dorsum  of 
the  thumb  showed  anesthesia  and  analgesia,  but  the  dorsum  of  the  first  meta- 
carpal and  of  the  first  interosseous  space  showed  hypesthesia  and,  over  part 
of  the  former,  hypalgesia.  Vibration  sense  was  reduced  on  the  thumb.  In  two 
point  discrimination  he  gave  53  per  cent,  of  correct  answers  at  25  mm.  in  the 
right  forearm  and  53  per  cent,  of  correct  answers  at  70  mm.  in  the  left  forearm. 

Case  11.— The  patient  was  struck  in  the  left  upper  arm  Nov.  7,  1918,  by  a 
machine-gun  bullet  which  caused  a  compound,  comminuted  fracture  at  the  mid- 
dle of  the  humerus.  There  was  immediate  and  complete  motor  paralysis  of 
the  musculospiral  nerve,  but  he  is  uncertain  as  to  the  sensory  condition. 
Examination,  April  24,  1919,  revealed  anesthesia  and  analgesia  (Fig.  16)  of 
the  area  on  the  second  metacarpal  and  the  second  interspace  and  hypesthesia 
and  hypalgesia  on  the  dorsum  of  the  thumb  and  the  first  metacarpal  with  a 
narrow  band  of  normal  sensibility  between  them.  There  was  also  hypesthesia 
and  hypalgesia  over  a  band  of  considerable  width  extending  down  the  dorsum 
of  the  forearm.  June  21,  1919,  the  area  on  the  forearm  was  considerably 
reduced.  The  condition  of  the  hand  was  not  much  altered  except  for  hyper- 
algesia over  the  thumb  and  an  increase  in  the  size  of  the  normal  band  over 
the  first  interosseous  space.  Aug.  16,  1919,  no  sensory  loss  could  be  discovered 
in  the  forearm,  and  the  hand  was  greatly  improved    (Fig.   17). 

Case  12.— While  the  patient  was  asleep,  Oct.  15,  1919,  a  bullet  passed  through 
the  left  forearm,  just  below  the  elbow.  Directly  the  entire  extremity  was  numb 
from  the  elbow  down.    Feeling  later  returned  in  all  parts  except  in  a  line  down 
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Fig.  16   (Case  11). — Area  of  sensory  disturbance. 
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Fig.  17   (Case  11).— Area  of  sensory  disturbance.  Aug.   16.   1919. 
Fig.  18   (Case   12). — Area  of  sensory  disturbance. 
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the  center  of  the  back  of  the  hand  and  forearm.  Examination,  July  10,  1919, 
showed  hypesthesia  and  analgesia  in  the  area  shown  in  Figure  18  and  a  partial 
paralysis  of  the  musculospiral  motor  supply. 

Case  13. — Nov.  1,  1918,  the  patient  was  struck  on  the  inside  of  the  left  upper 
arm  by  a  bullet  which  was  removed  on  the  upper  side  of  the  upper  arm.  So 
far  as  the  patient  knows,  there  was  no  motor  or  sensory  loss  following  this 
operation,  but  about  March  1,  1919,  a  sequestrum  was  removed  from  the  upper 
arm  and  subsequently  he  had  difficulty  in  extending  the  fingers  and  thumb. 
When  examined,  June  25,  1919,  there  was  still  no  extension  of  the  thumb  or 
fingers  of  the  hand,  but  extension  of  the  wrist  was  fair.  On  the  dorsum  of 
the  forearm  was  an  area  1%  by  lVs  inches  (Fig.  19)  of  loss  of  sense  of  to'uch. 
In  this  area  pin  prick  was  described  as  "less  sharp,"  but  as  "hurting  more," 
with  a  feeling  of  being  different  from  a  normal  pin  prick.  No  other  sensory 
disturbance  could  be  found. 


Fig.  19  (Case  13). — Area  of  sensory  disturbance. 


There  were  twenty-seven  cases  in  which  the  sensory  phenomena, 
due  to  injury  of  the  musculospiral  nerve,  were  limited  to  the  hand  or 
to  a  region  extending  slightly  above  the  wrist.  Of  these,  fourteen  were 
selected  for  reporting. 

Case  14. — While  riding  a  motorcycle,  Nov.  9,  1918,  the  patient's  left  arm 
dropped  suddenly  to  his  side.  He  was  not  conscious  of  having  been  injured, 
and  there  was  no  pain  or  jerking  of  the  hand  or  arm.  An  examination  showed 
he  had  been  struck  in  the  left  arm  by  a  bullet.  He  could  flex  his  fingers,  and 
he  is  sure  that  the  dorsum  of  the  thumb  and  of  the  first  finger  and  the  space 
between  w-ere  numb  and  that  he  could  not  appreciate  pin  prick  in  this  region 
as  pain. 

When  examined.  April  17,  1919,  only  an  area  on  the  dorsum  of  the  first 
phalanx  of  the  thumb  and  a  small  area  on  the  outer  surface  of  the  dorsum  of 
the  first  phalanx  of  the  index  finger  felt  numb.  Examination  showed  (Fig.  20) 
analgesia  to  12  gm.  of  pressure  over  the  knuckle  of  the  index  finger  and  to 
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Fig.  20   (Case  14).— Area  of  sensory  disturbance. 
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Fig.  21    (Case  15).— Area  of  sensory  disturbance. 
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pressure  over  a  band  extending  back  about  half  way  to  the  wrist. 
The  dorsum  of  the  first  and  second  phalanges  of  the  thumb  was  analgesic  to 
12  gm.  of  pressure.  Both  areas  were  anesthetic  to  touch  as  was  also  an  area 
extending  proximally  from  the  knuckle  almost  to  the  wrist.  He  gave  two 
point  discrimination  in  53  per  cent,  of  tests  over  the  normal  hand  at  21%  mm. 
and  in  53  per  cent,  of  tests  over  the  affected  area  at  47  mm.  On  the  area  over 
the  knuckle,  he  could  barely  discriminate  25  gm.  of  pressure.  With  the  excep- 
tion of  this  region,  discrimination  of  pressure  was  not  greatly  reduced  in  the 
affected  area. 

Case  15. — The  patient  was  injured  Oct.  3,  1918,  by  a  machine-gun  bullet 
entering  the  right  arm  at  the  elbow.  He  was  sitting  with  his  elbow  on  his 
knee.  He  felt  as  if  a  '"log  had  struck  him"  and  was  knocked  over  but  did 
not  become  unconscious.  There  was  no  twitching  or  jerking  in  the  hand  or 
arm.  The  dorsum  of  the  thumb  and  of  the  back  of  the  hand  (with  the 
exception  of  the  extreme  ulnar  side)  was  numb.  He  cannot  recall  anything 
concerning  the  feeling  in  the  back  of  the  fingers,  but  does  not  remember  any 
numbness,  and  he  is  positive  there  was  no  numbness  in  the  forearm.  There  was 
some  stinging  feeling  in  the  back  of  the  hand  for  a  time,  but  this  had  dis- 
appeared at  the  examination  on  April  18,  1919,  when  he  showed  an  area  of 
anesthesia  and  analgesia  as  outlined  in  the  diagram    (Fig.  21). 

A  second  examination  on  June  10,  1919,  showed  some  improvement  in  sen- 
sation. Vibration  and  joint  sensibility  at  this  time  were  normal.  Cold  at  5  C 
was  readily  felt.  In  discrimination  of  two  points  he  gave  53  per  cent,  of 
correct  answers  at  45  mm.  in  the  right  hand  and  100  per  cent,  at  26  mm.  in 
the  left  hand. 

Case  16. — Aug.  10.  1918,  while  lying  flat  on  his  face,  the  patient  was  struck 
by  a  fragment  of  shell  which  entered  the  left  arm  2  inches  below  the  elbow  on 
the  radial  side  and  passed  out  through  the  posterior  surface  of  the  arm  just 
above  the  elbow,  fracturing  the  humerus.  Directly  after  he  was  struck,  the 
hand  and  arm  drew  up  and  the  "fingers  clenched,"  after  which  the  entire  arm 
became  limp  and  numb.  He  felt  as  though  the  arm  from  the  elbow  down  did 
not  belong  to  him,  and  he  could  make  no  movement  from  the  hand  or  forearm. 

When  examined,  May  23,  1919,  there  was  an  area  (Fig.  22)  of  anesthesia 
and  hyperalgesia  over  the  phalanges  of  the  thumb  and  of  anesthesia  and  anal- 
gesia over  the  second  metacarpal  bone  and  second  interspace  and  over  most 
of  the  first  interspace.  Over  the  first  metacarpal  bone  there  were  hypesthesia 
and  hypalgesia.  Sensibility  to  cold  at  2  C.  was  lost  in  all  this  area  and  over 
a  considerable  area  over  the  thenar  eminence.  Cold  at  22  C.  was  lost  over  a 
somewhat  wider  area.  The  threshold  for  two  point  discrimination  was  about 
one-half  higher  in  the  affected  arm  than  on  the  unaffected  side.  Weight  dis- 
crimination was  very  little  changed.  In  the  first,  second  and  third  fingers  there 
was  an  area  of  uncertain  loss  to  touch,  probably  due  to  local  skin  condition. 

Case  17. — July  16,  1918,  a  fragment  of  shell  entered  over  the  lower  end  of 
the  left  biceps  and  passed  out  a  little  above  the  outer  condyle  of  the  humerus. 
When  examined,  May  26,  1919,  there  was  anesthesia  (Fig.  23)  over  the  entire 
dorsum  of  the  thumb  and  over  the  radial  side  of  the  dorsum  of  the  hand  with 
the  exception  of  a  band  about  1  inch  wide  extending  down  the  first  interspace. 
Pin  prick  was  appreciated  as  such  at  from  4  to  8  gm.  of  pressure;  two  point 
and  weight  discrimination  were  both  only  slightly  impaired  in  the  same  region. 
There  was  no  loss  of  joint  or  vibration  sensibility.  An  area  of  hyperalgesia 
was  found  over  the  web  of  the  thumb. 
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Fig.  22   (Case  16). — Area  of  sensory  disturbance. 
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Fig.  23   (Case   17). — Area  of  sensory  disturbance. 
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Case  IS. — The  patient  was  injured  in  the  left  arm,  on  the  outer  side,  just 
above  the  elbow  by  a  piece  of  shrapnel,  Oct.  4,  1918.  He  was  knocked  down, 
and  remained  unconscious  for  a  few  minutes.  On  recovering,  he  felt  as  though 
the  arm  had  been  blown  off.  When  he  attempted  to  move  it,  it  hung  limply  by 
his  side,  and  he  said  it  "felt  as  if  it  weighed  a  ton."  The  next  morning  there 
was  numbness  in  the  area  shown  in  the  diagram  and  over  the  dorsum  of  the 
first  finger.  He  is  positive  there  was  no  numbness  in  the  arm.  He  noticed 
improvement  first  in  the  distal  part  of  the  forefinger  and  then  in  the  region  of 
the  first  metacarpal. 


Aneslbeaia 
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Fig.  24  (Case  18).— Area  of  sensory  disturbance. 
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Fig.  25   (Case  19). — Area  of  sensory  disturbance. 


When  examined,  May  12,  1919,  a  roentgenogram  showed  some  small  frag- 
ments of  bone  still  in  the  wound  and  in  the  region  of  the  musculospiral  nerve. 
There  was  an  area  of  anesthesia  to  touch  and  analgesia  to  prick  over  the 
second  and  third  metacarpals  as  shown  in  Figure  24  and  outside  of  this  there 
was  an  area  of  hypesthesia  and  hypalgesia.  The  dorsum  of  the  phalanges  of 
the  thumb  and  of  the  distal  part  of  the  first  metacarpal  was  anesthetic  and 
analgesic.     In  the  first  interosseous  space  was  an  area  of  normal  sensibility. 
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Case  19. — Oct.  29,  1918,  the  patient  was  struck  in  the  left  arm  just  to  the 
outer  side  of  the  elbow.  The  missile  passed  out  at  a  slightly  higher  level  on 
the  posterior  surface  of  the  upper  arm,  fracturing  the  humerus.  His  arm  was 
immediately  paralyzed  from  the  elbow  down  and  subsequently  there  was  an 
area  of  "numbness"  (Fig.  25)  involving  the  dorsum  of  the  first  phalanx  of 
the  thumb,  the  distal  part  of  the  first  interosseous  space,  a  band  over  the 
second  metacarpal  and  the  first  phalanx  of  the  forefinger.  Over  and  just 
proximal  to  the  knuckle  of  the  second  finger  was  a  circular  area  of  subjective 
hyperesthesia.  Examination,  May  16,  1919,  showed  (Fig.  26)  hypesthesia  and 
hypalgesia  over  the  first  phalanx  of  the  index  finger,  analgesia  and  hypesthesia 
over  the  thumb  and  anesthesia  and  analgesia  over  the  remainder  of  the  area 
The   subjective  hyperesthetic  area  gave  normal   response  to   touch   and   prick. 


Fig.  26  (Case  19).— Condition,   May   16,   1919. 


Case  20. — The  patient  was  injured  Oct.  4,  1918,  by  a  machine-gun  bullet. 
He  was  lying  down,  and  the  bullet  entered  at  the  lower  part  of  the  right 
deltoid  on  the  outer  surface,  and  came  out  on  the  inside  of  the  arm  just 
below  the  axilla.  The  whole  arm  felt  numb  subsequently,  and  motor  power 
was  completely  lost.  After  a  few  hours  the  arm  was  less  numb  and  began 
to  feel  "sore"  but  not  in  any  special  locality.  At  the  same  time  the  numbness 
largely  disappeared  from  the  upper  extremity  but  for  three  weeks  there  was 
some  loss  of  feeling  in  the  forearm,  not  clearly  localized.  There  has  been 
no  numbness  since.  After  this  there  was  not  much  change  in  feeling  but 
marked  improvement  in  motion. 

When  examined,  May  13,  1919,  he  outlined  an  area  of  numbness  on  the  back 
of  the  hand  a  little  smaller  than  that  found  on  examination  and  an  area  on 
the  inside  of  the  hand  considerably  greater  than  could  actually  be  demon- 
strated. Examination  showed  (Fig.  27)  anesthesia  and  analgesia  over  the 
dorsum  of  the  phalanges  of  the  thumb,  over  the   first   and   part  of  the  second 
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Fig.  27  (Case  20). — Area  of  sensory  disturbance. 


Fig.  28  (Case  21). — Area  of  sensory  disturbance. 
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metacarpals,  including  the  first  interosseous  space,  with  an  area  of  hypesthesia 
and  hypalgesia  considerably  wider.  There  was  also  hypalgesia  over  the  first 
and  second  phalanges  of  the  right  index  finger. 

Case  21. — The  patient  was  hit  by  a  machine-gun  bullet,  Oct.  16,  1918,  in  the 
upper  part  of  the  left  arm,  and  the  humerus  was  fractured.  He  felt  no  pain 
and  did  not  know  that  he  was  hurt,  until  his  arm,  on  which  he  was  leaning, 
gave  way.  For  one  week  the  arm  felt  numb  up  to  the  shoulder  and  after 
three  weeks  there  was  no  sensory  loss  of  which  the  patient  was  aware  other 
than  the  area  shown  on  examination,  June  5,  1919  (Fig.  28).  The  area  of 
hypesthesia  on  the  dorsum  of  the  hand  was  wider  than  the  area  of  hypalgesia. 
The  dorsum  of  the  second  phalanx  of  the  thumb  was  anesthetic  and  hypalgesic. 
The  dorsum  of  the  distal  half  of  the  first  phalanx  was  anesthetic  and  of  the 
proximal  half  hypesthetic,  but  he  could  feel  pin  prick  in  both  places. 


Anal3G6ia 


Fig.  29  (Case  22). — Area  of  sensory  disturbance. 


Case  22. — The  patient  was  injured,  Nov.  1,  1918,  in  the  right  arm  and 
forearm.  The  only  part  of  the  early  history  available,  was  that  after  the 
injury  was  received  he  had  a  wrist  drop.  When  examined.  May  2,  1919,  he 
had  slight  extension  of  the  wrist,  a  very  slight  extension  of  the  fingers  and 
none  of  the  thumb.  There  was  anesthesia  and  analgesia  (Fig.  29)  of  the 
dorsum  of  the  thumb,  of  the  first  phalanx  of  the  index  finger  and  of  the  radial 
side  of  the  hand,  extending  upward  a  little  distance  above  the  wrist.  Anes- 
thesia was  somewhat  wider  than  analgesia.  The  area  of  stroking  change  was 
slightly  larger  than  either  and  the  subjective  area  was  somewhat  smaller. 
Sensation  was  preserved  in  a  region  along  the  edge  of  the  web  of  the  thumb. 

June  9,  1919  (Fig.  30),  sensation  had  improved  decidedly.  The  dorsum  of 
the  thumb  and  of  the  second  metacarpal  remained  anesthetic  and  analgesic  but 
the  area  between  was  very  slightly  hypalgesic.  Loss  of  sensation  of  cold  at 
8  C.  and  the  stroking  outline  almost  coincided.  On  the  front  oi  the  riyht  wrist 
was  a  region  of  increased  sensibility  to  cold  at  8  C. 
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Fig.   30    (Case   22). — Improvement    in    sensation,    June   9,    1919. 
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Fig.  31  (Case  23). — Area  of  sensory  disturbance. 
Fig.  32  (Case  24). — Area  of  sensory  disturbance. 
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Case  23.— The  patient  was  struck  by  shrapnel,  Oct.  9,  1918,  in  the  lower 
one-third  of  the  right  upper  arm,  receiving  a  compound,  comminuted  fracture 
of  the  humerus  with  considerable  loss  of  bone.  When  examined,  May  16,  1919, 
there  was  considerable  loss  of  substance  of  the  shaft  of  the  humerus,  a  com- 
plete motor  paralysis  of  the  musculospiral  supply  and  an  area  of  .anesthesia 
and  analgesia  on  the  dorsum  of  the  hand   (Fig.  31). 

Case  24.— Oct.  14,  1918,  a  bullet  passed  through  the  right  arm,  just  below 
the  elbow,  resulting  in  musculospiral  paralysis.  The  history  of  the  early  symp- 
toms is  lacking.  When  examined,  May  22,  1919,  there  was  (Fig.  32)  hypes- 
thesia  and  hypalgesia  of  the  dorsum  of  the  thumb  and  of  the  radial  side  of 
the  hand.  Extension  at  the  wrist  was  poor  and  of  the  thumb  and  fingers  was 
entirely  lacking. 

Case  25.  — The  patient  was  shot  through  the  left  elbow,  Oct.  12,  1918. 
Musculospiral  paralysis  resulted.  The  early  history  was  not  available.  When 
examined,  June  30,  1919,  there  was  fair  extension  of  the  wrist,  fingers  and 
thumb,  but  there  was  a  large  area  of  anesthesia  and  analgesia  on  the  dorsum 
of  the  hand  and  an  area  of  hypesthesia  and  hypalgesia  on  the  dorsum  of  the 
thumb   (Fig.  33). 


Fig.  33  (Case  25). — Area  of  sensory  disturbance. 


Case  26.— The  patient  was  struck  on  the  outside  of  the  right  arm  just 
above  the  elbow,  Oct.  8,  1918,  by  a  machine-gun  bullet  which  came  out  on 
the  posterior  and  inner  surface  at  about  the  same  level.  Motion  was  lost  at 
once  in  the  musculospiral  supply  and  for  a  time  the  arm  felt  numb,  but  he 
thinks  he  could  distinguish  touch  at  all  times.  He  recognized  no  complete  loss 
of  sensation.  When  examined.  June  5,  1919,  there  was  a  small  area  of  anes- 
thesia (Fig.  34)  about  the  knuckle  of  the  right  index  finger  and  on  the  dorsum 
of  the  second  phalanx  of  the  thumb  with  hyperalgesia  in  both  areas  and 
inability  to  extend  the  thumb.  There  was  also  rather  weak  extension  of  the 
fingers. 

Case  27.— The  patient  was  injured  Oct.  8,  1918,  by  high  explosive  fragments 
which  entered  the  left  upper  arm  and  forearm.  The  arm  at  once  became  limp 
and  he  felt  as  though  he  had  lost  it.  There  was  no  sensation  at  any  point  on 
the  arm  until  the  following  day,  after  which  sensation  returned  except  in  the 
area  shown  in  the  diagram.  When  examined,  April  24,  1919  (Fig.  35),  the 
entire  dorsum  of  the  thumb  was  anesthetic  and  there  was  a  small  area  of 
analgesia  on  the  distal  part  of  the  dorsum  of  the  first  phalanx. 

Case  28.— Oct.  15,  1918.  the  patient  was  struck  by  high  explosive  fragments 
at  various  points,  including  the  front  of  the  right  axillary  fold.  The  entire 
right  arm  and  hand  were  paralyzed  for  motion  and  sensation  for  some  hours 
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Fig.  34  (Case  26). — Area  of  sensory  disturbance. 


Aneolhesio 
Anolgeoia 


Figure  35 


Figure  36 


Fig.  35  (Case  27). — Area  of  sensory  disturbance. 
Fig.  36  (Case  28). — Area  of  sensory  disturbance. 
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with  subsequent  gradual  improvement.  After  one  week  the  only  sensory  loss 
was  over  an  area  on  the  thumb  about  as  large  as  at  present.  A  musculospiral 
motor  paralysis  persisted  for  three  months  but  at  present  his  only  marked 
motor  loss  is  his  inability  to  extend  the  thumb  and  index  finger. 

When  examined,  June  30,  1919,  there  were  analgesia  of  the  dorsum  of  the 
first  and  second  phalanges  of  the  thumb  and  anesthesia  of  the  dorsum  of  the 
second  phalanx   (Fig.  36).     Xo  other  sensory  loss  could  be  elicited. 

SENSORY     PHENOMENA 

The  literature  in  existence  in  reference  to  the  sensory  phenomena 
in  musculospiral  injuries  is  surprisingly  limited,  but  in  a  general  way 
there  appears  to  be  an  agreement  that  the  musculospiral  is  chiefly  a 
motor  nerve  and  that  the  sensory  changes  resulting  from  its  injury  are 
limited  in  extent  and  unstable  in  their  location.  Head  and  Sherren2 
even  state,  "It  has  long  been  known  that  division  of  the  musculospiral 
in  the  region  of  the  spiral  groove  causes  no  definite  loss  of  sensation 
over  the  thumb  or  back  of  the  hand,"  and  work  on  the  hand  and  arm 
was  done  by  Head  after  division  of  the  external  cutaneous  nerve  as 
well  as  of  the  superficial  radial. 

Borchardt3  reports  seventeen  cases  of  injury  of  the  musculospiral 
nerve.  In  six  instances  there  is  no  statement  as  to  sensory  deficiency. 
In  three  cases  there  was  definite  sensory  change  and  in  the  other  eight 
cases  the  sensory  condition  is  dismissed  with  such  statements  as : 
"Nothing  of  consequence  in  the  way  of  sensory  loss."  "no  true  sensory 
disorders,"  or  "a  dull  sensation  in  the  fingers." 

Tinel,4  in  speaking  of  the  subject,  says :  "Anesthesia  in  musculo- 
spiral paralysis  is  not  often  found  anywhere  else  than  on  the  hand. 
Seldom  does  it  reach  the  typical  distribution  of  the  musculo-spiral.  far 
more  seldom  does  it  go  beyond  it.  Most  frequently  it  limits  itself  to  a 
very  restricted  part  comprising  the  dorsal  region  of  the  first  and  the 
second  metacarpal.  It  is  often  very  slight,  sometimes  even  it  can 
scarcely  be  seen  ;  in  any  case,  it  is  exceptional  to  find  complete  anes- 
thesia in  this  region ;  at  most  we  have  more  or  less  marked  hyp- 
esthesia." 

Byrne's  case"  showed  both  epicritic  and  protopathic  loss  over  the 
dorsum  of  the  thumb,  part  of  the  thenar  eminence,  the  radial  half  of 
the  dorsum  of  the  hand  and  the  lower  wrist. 

My  own  observations  lead  me  to  believe  that  though  a  lesion  of  the 
musculospiral  nerve  at  any  point  produces  less  sensory  disturbance 
than  one  would  expect  considering  its  anatomic  distribution,  it  is  rarely. 

2.  Head  and  Sherren:    Brain  28:177.  1905. 

3.  Borchardt:    Bruns  Beitrage  97:253. 

4.  Tinel:     Nerve   Wounds.    1918.   p.    107. 

5.  Byrne:    J.   Xerv.   &  Ment.   Dis.   43:480.   1916. 
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it"  ever,  that  some  definite  area  of  sensory  loss  may  not -be  found  if 
carefully  sought. 

Sensory  phenomena,  as  appreciated  by  the  patient,  are  not  pro- 
nounced and  are  limited  in  extent.  Usually  he  will  tell  of  an  area  of 
numbness  over  the  dorsum  of  the  thumb  and  especially  of  the  first 
phalanx,  over  the  first  interosseous  space  and  perhaps  over  the  first 
phalanx  of  the  index  finger  and  more  or  less  over  the  distal  portion  of 
the  second  metacarpal.  The  area  on  the  back  of  the  forearm  is  often 
ignored  even  when  by  examination  a  large  area  of  well  defined  sensory 
change  can  be  demonstrated.  In  the  one  instance  of  well  marked  sen- 
sory change  on  the  back  of  the  upper  arm  that  came  under  my  obser- 
vation, this  was  recognized  by  the  patient.  A  possible  satisfactory 
explanation  for  the  failure  of  the  patient  so  many  times  to  recognize 
his  sensory  loss  may  be  that  the  musculospiral  nerve,  limited  in  sensory 
fibers,  supplies  only  epicritic  and  protopathic  sensibility  to  the  integu- 
ment and  that  deep  sensibility  is  supplied  by  other  nerves.  The  patient, 
depending  largely  on  some  form  of  irritation  that  gives  a  response 
through  deep  sensibility,  for  his  consciousness  of  a  stimulus,  fails  to 
recognize  the  sensory  loss  until  it  is  shown  him  by  adequate  methods 
of  examination. 

In  any  case,  when  sensibility  is  to  be  tested  in  musculospiral  injury, 
the  skin  should  be  shaved,  as  was  done  in  all  the  cases  reported,  and 
tactile  sensation  tested  with  cotton,  wool  or  a  camel's  hair  brush  with 
the  lightest  possible  touch.  Pin  prick  is  usually  lost  as  pain  in  a  similar 
or  somewhat  smaller  area,  but  is  ordinarily  recognized  as  pressure 
since,  as  already  stated,  deep  sensation  is  not  commonly  lost  in  muscu- 
lospiral injury.  Sensation  to  cold  was  usually  impaired  or  lost  in  an 
area  corresponding  more  or  less  to  the  loss"  for  touch  and  prick  and 
sometimes  in  a  larger  area.  In  some  cases  the  failure  to  show  in  the 
diagram  any  loss  of  sense  of  cold  is  so  out  of  keeping  with  the  other 
phenomena  that'  it  can  be  explained  only  by  lack  of  care  on  the  part 
of  the  examiner  or  by  lack  of  intelligence  and  attention  on  the  part  of 
the  patient.  In  only  one  instance  was  there  any  excessive  response 
to  cold. 

Sense  of  the  position  of  the  joints  was  not  lost  or  notably  impaired 
in  any  of  my  cases,  but  vibration  sense  was  often  impaired  though 
not  lost,  especially  on  the  thumb.  Discrimination  of  two  points  as 
two  was  much  diminished  in  most  of  the  cases,  but  appreciation  of 
weight  was  not  greatly  reduced  even  in  cases  with  well  marked  loss 
of  superficial  sensibility. 

One  of  the  problems  which  I  encountered  was  to  determine  the 
sensory  loss  in  the  forearm  which  can  fairly  be  ascribed  to  the  mus- 
culospiral nerve.     In  several  of  my  cases  in  which  there  was  no  evi- 
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dence  that  the  musculocutaneous  nerve  had  been  severed  there  was  a 
marked  loss  of  sensation  over  the  area  usually  ascribed  to  that  nerve. 
In  two  instances  nearly  all  of  the  dorsum  of  the  forearm  was  numb, 
but  the  volar  surface  was  not  involved.  In  such  a  case  it  is  as  reason- 
able to  assume  that  because  the  volar  surface  was  little  or  not  at  all 
involved  the  sensory  loss  could  not  be  ascribed  to  any  injury  to  the 
musculocutaneous  or  the  internal  cutaneous  nerve  as  to  assume  that 
because  the  dorsal  portion  of  the  area  usually  ascribed  to  these  nerves 
was  involved,  the  nerves  themselves  must  be  assumed  to  be  involved 
in  the  injury.  In  such  cases  as  Cases  7,  8  and  especially  12,  it  may 
fairly  be  doubted  that  the  area  of  sensibility  loss  represents  only  mus- 
culospiral  involvement;  however,  it  must  be  understood  that  no  case 
was  included  in  this  series  in  which  the  motor  phenomena  did  not 
clearly  demonstrate  musculospiral  lesion  or  in  which  the  motor  phe- 
nomena showed  any  additional  material  lesions.  A  full  description  of 
these  motor  phenomena  could  only  have  lengthened  this  paper. 

In  those  cases  in  which  some  degree  of  numbness  was  found  in 
the  forearm,  there  was  often  an  area  over  the  dorsum  of  the  wrist  in 
which  sensation  was  more  nearly  normal  or  wholly  normal.  In  ten 
instances  in  the  series  reported  there  was  a  strip  passing  from  the  web 
between  the  thumb  and  first  finger  in  a  proximal  direction,  of  normal 
reaction  or  of  very  slight  sensory  loss  separating  the  more  deeply 
affected  area  over  the  dorsum  of  the  first  and  second  metacarpals, 
respectively. 

As  a  rule,  loss  of  sensation,  if  present  in  the  thumb,  extended 
down  to  the  nail,  but  in  a  few  instances  there  was  a  narrow  band  of 
retained  sensibility  proximal  to  the  nail,  and  it  was  a  common  occur- 
rence to  find  the  dorsum  of  the  first  metacarpal  less  involved  than 
the  phalanges  of  the  thumb.  On  the  first  phalanx  of  the  thumb  loss 
of  sensibility  was  ordinarily  bounded  by  the  hair  line  on  the  median 
side,  but  on  the  external  side  it  extended  over  somewhat  on  the  palmar 
surface.  This  was  much  more  marked  over  the  thenar  eminence  where 
the  loss  of  sensibility  extended  in  a  curved  line  on  to  the  palmar 
surface.  Where  no  evidence  of  this  loss  over  the  thenar  eminence 
appears  in  a  number  of  the  diagrams  the  explanation  probably  lies  in 
a  lack  of  care  on  the  writer's  part  in  recording  the  result  of  the  exam- 
ination rather  than  in  its  actual  failure  to  appear.  Where  loss  of  sen- 
sibilitv  existed  in  the  area  between  the  thumb  and  first  finger  and 
between  the  first  and  second  fingers  the  line  of  demarcation  extended 
well  beyond  the  hair  line  and  almost  to  the  edge  of  the  web. 

I  wish  to  acknowledge  my  indebtedness  to  Miss  Ethel  Cornell.  Ph.D.,  and 
to  Miss  Margaret  Stubbs  for  their  very  valuable  assistance  in  the  examina- 
tions which  form  the  basis  <>t"  this  paper. 
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Dr.  Lewis  T.  Pollock  :  The  anatomic  distribution  of  the  sensory  fibers  of 
peripheral  nerves  and  the  extent  of  sensory  changes  following  section  of 
peripheral  nerves  do  not  coincide.  The  area  of  analgesia  in  lesions  of 
peripheral  nerves  has  for  many  years  been  known  to  involve  an  area  much 
smaller  than  the  sensory  fibers  of  that  nerve  are  believed  to  physiologically 
subserve.  This  has  been  explained  on  the  basis  of  collateral  innervation 
through  adjacent  nerves.  The  dissimilarity  of  sensory  loss  and  physiologic 
nerve  supply  had  been  noted  by  Weir  Mitchell  who,  in  1864,  stated  that  it  was 
a  phenomenon  not  at  that  time  explainable,  but  which  showed  that  the  knowl- 
edge which  was  anatomic  in  nature  could  not  be  used  in  clinical  interpretations. 

Recognizing  the  fact  that  the  small  area  of  analgesia  and  at  times  its  total 
absence,  as  in  cases  of  complete  section  of  the  musculospiral  nerve,  is  due  to 
the  overlap  of  other  nerves,  it  is  apparent  that  the  complete  sensory  distribu- 
tion of  a  peripheral  nerve  is  not  only  to  the  part  of  the  skin  which  it  physiolog- 
ically subserves,  but  also  to  that  part  of  the  skin  physiologically  subserved  by 
other  nerves,  which  it,  under  certain  conditions,  supplies  with  some  forms  of 
sensation.  Therefore,  the  total  sensory  distribution  of  a  nerve  is  the  physio- 
logic distribution,  plus  its  overlap. 

It  was  with  this  problem  that  we  concerned  ourselves  and  the  results  were : 
For  pain  the  overlap  of  the  musculospiral  nerve  extends  over  the  palmar  sur- 
face of  the  thumb  and  the  radial  border  of  the  palm  to  an  extension  of  the 
line  between  the  index  and  ring  finger.  On  the  dorsal  surface  of  the  hand,  it 
extends  to  a  line  parallel  to  the  radial  surface  of  the  little  finger,  and  encroaches 
on  the  base  of  the  ring  finger.  One-half  phalanges  of  the  index  finger  and 
one  phalanx  of  the  ring  finger  were  supplied  by  the  nerve.  The  overlap  to 
temperature  is  somewhat  less  than  this  and  to  touch  markedly  less,  so  that  on 
the  palmar  surface  of  the  hand  only  a  small  border  of  the  thumb  is  subserved 
by  this  nerve.  The  median,  ulnar  and  musculocutaneous  in  the  hand  and  the 
external  popliteal  in  the  leg,  likewise,  have  considerable  overlap. 

The  method  by  which  this  overlap  was  determined  was :  Complete  lesions 
of  the  nerves  innervating  the  hand  were  studied  for  the  smallest  area  of  the 
various  types  of  sensory  function  which  may  be  lost.  From  this  study  it  could 
be  determined  that  the  remaining  area  of  the  so-called  physiologic  distribution 
of  that  nerve  was  supplied  by  the  overlapping  of  other  nerves  and  furnished 
an  index  to  the  limit  of  such  supply. 

If  the  hand  is  supplied  by  four  nerves  and  two  of  these  are  out,  it  is  obvious 
that  the  remaining  portion  of  the  skin  in  which  sensation  is  intact  must  receive 
that  sensation  from  the  remaining  two  nerves.  If,  therefore,  in  a  complete 
ulnar  and  median  lesion,  the  interior  surface  of  the  hand  in  its  radial  half  can 
feel  pain,  this  pain  must  be  subserved  by  the  radial  and  musculocutaneous 
nerves.  It  remains  only  to  study  a  combined  lesion  of  the  radial  and  median 
nerve  when  the  extent  of  the  musculocutaneous  overlap  is  determined.  What 
remains,  therefore,  in  the  various  combinations  of  peripheral  nerve  lesions, 
certified  at  operation,  such  as  ulnar  and  median,  median  and  radial,  ulnar, 
median,  and  radial,  musculocutaneous,  internal  cutaneous  and  ulnar,  etc.,  the 
complete  sensory  distribution  of  any  peripheral  nerve  of  the  hand,  may  be 
determined  by  noting  the  residual  sensibility. 

The  striking  feature  of  this  investigation  is  the  large  extent  of  skin  which 
has  been  found  to  be  subserved  by  the  overlapping  innervation  of  other  nerves. 

That  this  overlap  subserves  only  the  undifferentiated  types  of  sensation  as 
prick  pain   offers   a   situation   which   needs    some   consideration   as    to    Head's 
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theory  of  epicritic  and  protopathic  sensibility.  In  the  light  of  the  extensive 
overlap  to  pain,  as  compared  to  touch,  the  theory  of  dual  innervation  must 
again  be  scrutinized.  It  is  a  fact  that  immediately  after  injury  the  overlapping 
sensory  nerves  do  not  begin  to  functionate  until  two,  three  or  more  weeks  have 
elapsed.  After  the  sensory  function  has  once  been  taken  over  by  the  over- 
lapping nerves,  resection  and  suture  of  the  injured  nerve  produces  practically 
no  change  in  this  area. 

Any  return  of  sensation  in  the  area  of  a  possible  overlap  cannot  be  accepted 
as  a  sign  of  regeneration.  It  is  entirely  possible  that  the  return  to  prick  pain 
in  the  area  not  included  in  the  overlap  returns  only  with  the  sense  of  touch, 
and  what  was  heretofore  interpreted  as  the  return  of  protopathic  sense  in  a 
nerve,  was  only  the  assumption  of  function  of  an  overlapping  nerve. 


NERVOUS     AND     MENTAL     DISEASE     IX     UNITED 
STATES     TROOPS 

PEARCE     BAILEY.     M.D. 
Late  Chief.  Section  Xeurology  ami  Psychiatry.  War  Department.  S.  G.  O. 

NEW    YORK 

The  mobilization  furnished  this  country  its  first  detailed  informa- 
tion concerning  the  individual  health  of  young  men.  and  the  frequency 
and  importance  of  various  chronic  diseases  and  conditions  which  dis- 
able. It  was  the  first  national  health  survey.  The  facts  of  pathological 
significance  were  obtained  by  the  rejection  of  recruits  and  the  discharge 
of  men  recently  enlisted  who  were  reported  by  medical  officers  as 
unfit  for  military  service.  The  total  of  unfitness  approximated  16  per 
cent,  of  all  candidates.  The  unfitness  was  a  static  fact,  not  a  produc- 
tion of  war. 

The  neuropsychiatric  examinations  disclosed  an  astonishingly  large 
number  of  men  suffering  from  nervous  and  mental  disease  or  defect. 
As  compared  with  other  groups  of  diseases  the  nervous  and  mental 
group  stood  fourth  in  order  of  frequency,  rejection  for  these  causes 
being  exceeded  only  by  rejections  classified  under  diseases  affecting: 
(a)  eye.  ear,  nose  and  throat,  (b)  bones  and  joints,  (c)  heart  and 
blood  vessels. 

The  nervous  and  mental  group  had  a  sanitary  and  economic  impor- 
tance its  relative  standing  by  no  means  indicated.  Many  of  the  purely 
physical  disqualifications,  while  making  soldiering  impossible,  were  in 
fact  minor  and  did  not  imply  an  inferiority  on  the  part  of  the  indi- 
vidual which  would  prevent  him  from  competing,  on  equal  terms,  in 
many  civil  occupations.  In  contrast  to  that,  rejection  for  nervous 
causes  not  only  implied  an  economic  inferiority,  but  also,  and  this 
especially  in  the  most  numerous  class,  the  feebleminded,  that  the  indi- 
vidual- were  actual  hindrances  to  civilization  and  were  prone  to 
increase  rapidly  their  kind. 

AX    IMPORTANT    HEALTH    PROBLEM 

Up  to  May  1,  1919.  the  army  returned  to  the  civil  community 
approximately  72.000  of  these  cases.  The  army  returned  what  the 
civil  community  offered  it — nervously  handicapped  men.  Although  the 
army  statistics  refer  only  to  men  and  to  a  limited  age  group,  the  figures 
can  be  used  as  the  basis  of  an  estimate  as  to  what  the  number  would 
be  if  children,  women  and  men  outside  the  military  age  were  counted. 
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Such  a  total  would  be  large  enough  to  leave  no  room  for  doubt  that 
nervous  and  mental  diseases,  which  are  after  all  a  barometer  of  the 
mental  stability  of  the  people,  constitute  important  problems  in  public 
health  and,  as  it  will  be  the  purpose  of  this  article  to  show,  in  preven- 
tive medicine.  Yet  as  national  problems,  they  receive  scant  attention. 
In  public  health  programs  they  are  almost  entirely  disregarded,  and 
there  are  only  two  or  three  medical  schools  which  make  a  pretense  of 
adequate  instruction  in  neurology  and  psychiatry.  We  build  institu- 
tions and  lock  up  in  them  to  excess  of  capacity  those  who  cannot  live 
in  society  with  safety  to  themselves  or  to  others,  but  we  do  not  study 
causes,  nor  do  we  strive  to  control  or  prevent  what  is  susceptible  of 
substantial  control  and  prevention. 

THE    EIGHT    CLASSIFICATIONS 

The  patients  who  passed  through  the  hands  of  the  neuropsychiatric 
officers  of  the  army  in  the  United  States,  and  who  were  fully  classified 
up  to  May  1,  1919,  were  all  unwounded,  and  may  be  considered  under 
eight  headings,  viz. : 

1.  Psychoses,  or  mental  diseases 7,910  or  11'. 

2.  Epilepsy  '>-'s<S8  ' ir  9% 

3.  Organic  nervous  diseases 6,916  <  ir  10' ! 

4.  Glandular  disorders  affecting  growth 4,805  or  7' - 

5.  Neuroses,  or  functional  nervous  diseases 11.443  or  1- 

6.  Inebriety  (alcohol  and  drugs) 5,878  or  6< [ 

7.  Mental   detect    21,858  or  31'  , 

8.  Constitutional  psychopathic   state 6,196  or  9$ 

As  far  as  the  eight  different  classes  of  nervous  defects  are  con- 
cerned, a  detailed  discussion  of  all  of  them  would  be  out  of  place  here. 
The  first  four  are  medical  rather  than  sociological  problems,  and  can 
be  dismissed  with  brief  notice.  The  war  showed  the  economic  and 
humanitarian  importance  of  proper  care  of  the  insane,  ('.rave  symp- 
toms, under  the  methods  established  throughout  the  military  hospitals, 
would  disappear  and  the -patient  go  on  to  speedy  recovery,  whereas 
the  same  patients,  had  they  been  put  into  prisons  a-  they  used  to  be, 
would  have  met  a  very  different  fate.  In  fact,  it  was  definitely  shown 
that  physical  restraint  is  rarely  necessary  in  the  treatment  -if  insanity. 

The  last  tour  classes,  chosen  for  discussion  here,  namely,  the  neu- 
roses, inebriety,  mental  defect  and  psychopathic  stair-  are  also,  like 
the  preceding,  intricate  medical  problems,  but  they  are  much  more 
than  that.  They  are  social  conditions  every-day  social  conditions. 
Every  employer  of  labor,  every  parent,  every  one  concerned  with  public 
policies,  is  constantly  encountering,  to  his  dismay,  individuals  from 
these  tour  classes,  without  recognizing  them  or  knowing  what  to  do 
with  or  for  them. 
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Such  persons  are  not  only  ineffective  themselves,  but  they  make 
others  ineffective.  It  is  in  them  that  mental  contagion,  which  leads 
up  to  hysterical  mass  movement,  spreads  with  the  greatest  rapidity, 
and  in  their  minds  sedition  finds  an  easier  root  than  reason.  They  are 
sick  persons,  whose  symptoms  appear  as  abnormal  behavior.  Their 
prevalence  concerns  the  health  of  the  country,  but  still  more  it  con- 
cerns the  country's  morale.  No  real  reconstruction  for  them  can  take 
place  until  the  problem  they  present  is  understood  by  the  nonmedical 
community.  Doctors  must  ascertain  the  facts  in  the  first  place,  but 
it  is  from  men  who  are  not  doctors  that  must  come  the  provision  for 
research  into  the  causes  of  these  disorders,  on  the  one  hand,  and  for 
the  legislation  necessary  to  make  approved  remedies  effective,  on  the 
other. 

NEUROSES 

In  the  army,  neurosis  prevailed  among  those  lacking  in  resistance 
to  physical  strain,  or  deficient  in  those  traits  of  character  which  may 
be  embraced  by  the  term  virility.  In  the  first  class  were  those  who 
failed  to  recover  normally  from  physical  traumas,  sudden  or  long 
drawn  out,  and,  in  the  second,  those  in  whom  no  cause  was  apparent, 
but  who  did  not  seem  able  to  keep  up  a  strong  heart  in  the  face  of 
trying  or  even  disagreeable  circumstances.  A  strong  coloring  of 
unwillingness  to  serve  in  the  army  was  spread  through  both  classes. 

The  cases  presented  certain  differences,  depending  on  whether 
they  made  themselves  known  in  this  country  or  in  France.  The  home 
patients,  many  of  them,  brought  their  symptoms  with  them  to  camp, 
or  else  presented  them  soon  after  enlistment.  They  either  had  not 
been  able  to  put  up  with  peace  conditions,  or  else  the  idea  of  war,  as 
it  grew  nearer,  was  too  much  for  them. 

These  patients  gave  little  or  no  service  and  were  separated  from 
the  service,  71  per  cent,  of  them,  in  less  than  three  months.  They  ate 
up  hospital  beds  with  voracity.  An  analysis  made  of  100  hysterics  at 
Plattsburg  revealed  that  sixty-one  of  them  had  spent  more  than  two- 
thirds  of  their  total  service  in  the  military  hospitals.  On  the  signing 
of  the  armistice  the  symptoms,  which  were  situation  symptoms,  faded 
away.     The  situation  had  ceased  to  exist. 

But  the  neurotics  who  came  under  the  observation  of  the  special 
neuropsychiatric  officers  by  no  means  represent  the  totals  that  strained 
medical  personnel  and  equipment.  In  army  hospitals  many  of  these 
patients  passed  unrecognized  by  the  physicians  in  charge  and  were 
held  under  some  other  diagnosis,  of  which  gastro-intestinal  disorder 
was  the  favorite.  Such  a  state  of  affairs  is  not  confined  to  the  military 
hospitals.  It  is  probable  that  10  per  cent,  of  patients  in  medical  wards 
of    hospitals    throughout    the   country    today    are    those    whose    chief 
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trouble  is  functional  nervous  disease,  and  who  receive  little  or  no  benefit 
from  the  treatment  accorded  them.  The  hospitals  provide  beds  to  no 
purpose  and  the  patients  lose  more  than  their  time. 

ALCOHOLISM     AND     DRUG     ADDICTION 

Rejections  or  discharges  from  these  two  causes  were  relatively 
infrequent  in  our  army.  Probably  no  army  ever  was  so  temperate. 
Alcoholics  were  wittingly  accepted  both  at  the  local  boards  and  at  the 
camps,  and  the  army,  thanks  to  the  camp  regulations  as  to  alcohol,  was 
able  to  make  most  of  them  good  soldiers.  In  contrast  to  this,  few  of 
the  drug  addicts  who  were  discovered  were  retained,  as  drug  addicts 
have  always  had  a  bad  name  in  the  army. 

The  knowledge  concerning  the  extent  of  drug  inebriety  in  this 
country  has  always  been  vague.  The  widest  differences  in  the  esti- 
mates exist.  In  certain  sections  of  the  country,  notably  the  Atlantic  sea- 
board, with  New  York  as  the  center;  along  the  Mexican  border  and  on 
the  Pacific  Coast,  at  points  of  entry,  there  are  many  known  drug 
addicts.  In  some  states  laws  have  been  passed  which  compel  many  of 
them  to  register,  so  that  in  a  state  like  Xew  York  the  police  have  actual 
records  of  several  thousands.  It  was  from  these  districts  where 
addicts  were  known  that  the  rejections  from  service  for  this  cause  were 
chiefly  recorded.  In  other  districts  comparatively  few  were  found. 
For  example,  while  Camp  Upton,  which  received  the  select  men  from 
the  metropolitan  district  of  Xew  York,  rejected  or  discharged  363 
addicts.  Cam])  Grant,  near  Chicago,  had  a  total  of  only  twenty-seven. 
So  the  distribution  of  drug  addiction  over  the  country  is  extremely 
irregular,  and  inferences  drawn  from  any  one  section  and  then  given 
a  universal  application  would  surely  be  erroneous. 

Up  to  May  1,  1919,  the  total  rejections  for  drug  addiction  recom- 
mended by  neuropsychiatric  officers  totaled  3.284.  although  some  par- 
ticularly interested  in  drug  addiction  had  warned  us  to  be  prepared 
for  500.000. 

If  these  army  figures,  which  are  the  first  accumulated  on  the  basis 
of  a  country-wide  survey,  represent  a  true  state  of  affairs,  drug  addic- 
tion in  the  United  States  is  not  the  terribly  widespread  evil  it  is  repre- 
sented to  be  by  enthusiasts,  and  especially  nowadays  by  those  in  search 
of  antiprohibition  arguments.  There  are  several  reasons  why  the  above 
figures  may  be  accepted  as  reflecting  an  approximately  reas-uring  state 
of  affairs.  In  the  first  place,  the  military  age  is  the  age  of  election  of 
drug  addiction,  and  there  are  more  men  addicts  than  women.  It  is  uni- 
versally admitted  that  a  true  addict  cannot  work  or  carry  on  without 
"dope."  Therein  lies  the  habit.  Now,  some  will  assume  that  traffic  in 
the  home  camps,  or  drugs  sent  by   friends,  or  bought  by  soldiers  on 
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furlough,  guaranteed  an  ample  supply.  But  few  instances  of  traffic 
came  to  light  in  these  camps  in  >]>ite  of  the  vigilance  of  the  military 
police,  intelligence  officers,  and  inspectors.  And  drug  addict-  certainly 
did  not  get  overseas  in  any  great  numbers,  because  in  France,  where 
access  to  habit-forming  drugs  was  not  easy,  there  were  practically  no 
cases  of  drug  addiction  reported.  Addicts,  if  they  had  been  in  France, 
cut  off  from  drugs,  would  have  been  found,  inevitably,  in  the  hospitals. 

So  it  seems  that  drug  addiction  has  not  honeycombed  American 
youth  as  many  would  have  us  believe.  In  certain  local  communities  it 
is  a  threatening  and  demoralizing  evil ;  and  there  is  need  of  definite 
policies,  not  founded  on  hysterical  overstatements,  but  on  a  knowledge 
of  the  situation  and  especially  of  the  psychology  of  addiction. 

Communities  which  have  to  handle  these  problems  would  do  well 
to  bear  in  mind  that  halfway  measures  never  have  worked  and  that  any 
cure  of  drug  addiction  must  include  an  entire  control  of  the  patient  for 
a  long  time,  followed  by  employment  of  some  kind,  under  the  super- 
vision of  an  organization  or  of  parole  officers. 

FEEBLEMINDEDNESS 

The  mobilization  demonstrated  a  degree  of  feeblemindedness  in  this 
country  which  takes  most  thinking  men  by  surprise.  There  were  more 
mental  defectives  rejected  at  draft  boards  and  camps,  or  discharged 
soon  after  enlistment,  than  any  other  neurologic  or  psychopathic 
patients.  They  constituted  29  per  cent,  of  all  neuropsychiatric  rejec- 
tions among  whites,  48  per  cent,  among  blacks.  More  were  found 
among  drafted  men  than  among  those  who  were  inducted,  and  more  in 
certain  states  than  in  others.  The  total  number  exceeded  24,000. 
Throughout  the  country  the  incidence  of  feeblemindedness  among 
drafted  men  was  6.5  per  1.000,  which  is  probably  below  the  incident  rate 
in  the  total  population.  In  certain  sections  large  numbers  of  them  were 
foreign  born.  For  example,  31  per  cent,  of  the  rejected  feebleminded 
recruits  from  New  York  had  come  to  this  country  as  immigrants, 
although  our  laws  are  specific  in  excluding  this  class. 

In  spite  of  the  large  number  rejected,  it  is  probable  that  more 
feebleminded  were  accepted  for  service  than  any  other  class  of  recruits 
inapt  by  reason  of  nervous  and  mental  diseases.  This  is  partly  due  to 
the  fact  that  minor  grades  of  defect  are  difficult  to  identify  in  hasty 
examination,  and.  also  because  no  one  knew  two  years  ago  just  what  in 
the  way  of  military  service  might  be  expected  of  a  mental  defective. 
Consequently,  large  numbers  of  them  accumulated  in  the  troops,  caus- 
ing no  little  embarrassment.  From  the  whole  experience  we  are  able 
to  draw-  important  lessons,  both  military  and  sociologic,  concerning  the 
management  of  mental  defectives  as  a  national  problem. 
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Specialists  knew  that  feebleminded  young  men,  perhaps  one  third 
of  them,  could  be  trained  into  workers  of  at  least  50  per  cent,  normal 
efficiency,  and  that  73  per  cent,  of  even  institution  inmates  were  capable 
of  useful  labor.  It,  therefore,  seemed  possible  at  the  outset  that  feeble- 
minded recruits  might  be  trained  in  the  army.  Therein  lay  the  error. 
For  it  requires  time  and  patience  to  train  a  mental  defective  to  become 
a  useful  element  of  an  organized  machine,  and  the  training  must  be 
begun  early  and  be  carried  out  under  highly  specialized  conditions.  To 
fill  such  requirements  in  our  establishment  was  entirely  out  of  the 
question,  and  indeed  it  is  doubtful  if  any  army  is  organized  in  a  way  to 
make  such  a  system  of  training  practical.  Even  if  practical,  it  seems 
hardly  worth  while,  for  the  class  of  labor  at  which  mental  defectives 
are  particularly  efficient  is  agricultural,  a  mean-  of  supply  for  an  army, 
but  one  better  operated  under  other  government  departments. 

There  is  little  doubt  that  in  the  future  the  interests  of  the  country 
will  best  be  subserved  if  mental  defectives  are  not  accepted  for  military 
service.  But  both  state  and  federal  governments  should  take  up  the 
problem  immediately.  It  is  for  them  to  realize  that  the  feebleminded, 
useless,  costly  .and  dangerous  if  left  to  themselves,  as  for  the  most  part 
they  are  now,  can  be  useful  as  agents  in  food  and  other  supply  under 
proper  management,  segregated  on  farms.  There  seems  a  good  future 
for  even  the  lowgrade  feebleminded  boy  as  a  farm  colonist,  after  some 
institutional  training. 

CONSTITUTIONAL    PSYCHOPATHIC    STATUS 

While  not  insisting  on  a  universal  predisposition  on  the  part  of 
those  who  fall  the  victims  of  the  diseases  and  conditions  already  men- 
tioned, it  is  certain  that  most  of  them  have  less  than  normal  nervous 
resistance  to  the  exactions  of  existence,  and  in  this  sense  must  be  called 
psychopathic. 

In  addition  to  those  already  in  the  grip  of  nervous  or  mental  disease 
or  defect,  is  a  separate  group,  of  which  the  members,  at  the  time  of 
any  one  or  more  examinations,  present  no  symptoms  definite  enough  to 
justify  their  being  classed  with  any  disease  type.  Some  are  super- 
ficially brilliant,  enthusiastic,  laying  some  claim  to  brief  leadership, 
but  unbalanced,  changeable,  and  eventually  disloyal  to  any  organiza- 
tion. Suggestible,  they  easily  become  the  tools  of  designing  propagan- 
dists in  spreading  seditious  doctrine-,  or  in  the  commission  of  acts  in 
defiance  of  law  and  order.  (  Ithers  are  characterized  by  abnormal 
personality  trait-,  such  as  suspicion,  self  consciousness,  obsessions,  lack 
of  control,  and  their  social  histories  reveal  disorders  in  the  sphere  of 
behavior.     They  have  record-  of  having  repeatedly  got  into  undesirable 
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situation-  without  the  capacity  of  getting  out  again  unassisted.  They 
do  not  profit  by  experience — on  the  contrary,  they  fall  into  the  same 
pits  over  and  over  again.  They  are  recidivists,  whether  the  undesirable 
situation  is  criminal  or  not.  They  are  individualists  and  unsuitable  for 
work  in  cooperation  with  others.  They  would  have  been  in  constant 
trouble  in  the  army,  and  it  was  a  good  thing  for  them  and  for  the  mili- 
tary establishment  that  6.196  of  them  were  rejected  by  the  neuropsy- 
chiatric  examiner. 

They  and  all  other  psychopathic  personalities  lead  naturally  to  the 
subject  of  delinquency,  as  the  psychopathic  make-up  is  so  largely  repre- 
sented among  offenders.  It  would  be  a  conservative  estimate  which 
placed  the  proportion  of  the  mentally  diseased  or  defective,  without 
counting  the  purely  psychopathic  personalities,  among  the  inmates  of 
our  civil  penal  institutions  as  low  as  one  third.  The  mentally  deficient 
alone  almost  reach  that  proportion,  as  is  shown  by  the  1918  report  of  a 
special  committee  of  the  New  York  Commission  of  Prisons  appointed 
to  investigate  the  matter  of  mental  disease  and  delinquency.  Based 
on  the  mental  examinations  of  inmates  at  several  different  institutions, 
were  found : 

Feebleminded 

In  state  prisons   25.0% 

I  n  reformatories    26.5% 

In  penitentiaries  and  workhouses 33.5% 

Thus  psychiatry  and  criminology  have  become  closely  linked.  An 
example  of  how  closely  is  furnished  by  the  records  of  delinquency  in 
our  army.  Based  on  previous  experiences,  the  estimates  made  by  com- 
petent authorities  at  the  beginning  of  the  war  put  the  number  of  delin- 
quents to  be  expected  from  an  army  of  3,000,000  men  at  50,000.  The 
actual  figures  up  to  the  spring  of  1919  were  4,000  confined  in  the 
Leavenworth  Disciplinary  Barracks  and  10,000  in  guardhouses,  includ- 
ing the  A.  E.  F.  There  are  only  a  few  factors  which  can  have  an 
important  bearing  on  this  discrepancy,  and  which  are  novel  as  compared 
to  our  previous  experience.  It  is  possible  that  by  the  draft  a  more 
representative  and  on  the  whole  higher  grade  of  men  were  inducted  into 
the  army  than  was  represented  by  the  regular  army  previously. 
Another  cause  is  prohibition  for  the  camps  and  cantonments.  But 
these  two  causes  fail  to  explain  the  difference  between  what  was  pre- 
dicted and  what  actually  happened.  While  general  figures  on  this 
point  are  not  at  present  available,  there  can  be  no  doubt  that  the  pres- 
ence of  neuropsychiatric  examiners  materally  assisted  in  the  reduction 
of  delinquency.  They  did  this  by  assuring  the  exclusion  of  potential 
delinquents  from  the  army,  and  through  their  cooperation  with  judge 
advocates,  both  in  the  camps  and  in  the  field. 


NERVOUS    AND    MENTAL    DISEASE  149 

NERVOUS    DISORDERS    AND    UNPRODUCTIVENESS 

Thus  the  mobilization,  in  uncovering  so  much  functional  nervous 
disease,  has  brought  us  face  to  face  with  a  social  problem  far  greater 
than  any  one  could  have  suspected.  We  are  almost  in  a  position  to 
state  that  these  personality  disorders  produce  a  greater  degree  of 
ineffectiveness  than  insanity,  and  are  to  be  counted  among  the  most 
important  of  the  pathological  causes  of  unproductiveness. 

They  have  become  a  pressing  subject  of  reconstruction,  not  only 
for  ex-soldiers,  but  for  the  steady  numbers  which  succeeding  years 
produce. 

The  remedies  depend  on  all  means  which  provide  for  the  treatment 
of  large  numbers,  for  the  classification  of  types  and  especially  on  all 
forces  which  tend  to  raise  morale  and  idealism.  In  civil  life,  the  thera- 
peutic efforts  undertaken  by  medical  men  have  been  confined  to  the 
individual,  and  so  of  not  much  use  to  the  country  at  large.  Nonmedical 
agencies,  such  as  boys'  clubs,  boy  and  girl  scouts,  settlement  agencies 
and  playgrounds,  promise  most  in  the  line  of  prevention.  These  sta- 
bilize ideals  and  standards  at  a  period  of  life  when  all  habits  are 
formed.  The  more  these  agencies  are  extended,  the  more  effectually 
the  individualism  of  neurosis  is  combated  and  the  fewer  cases  of  this 
class  will  be  found  in  our  hospitals.  The  essentially  personal  pre- 
occupation of  the  neurotic  would  be  replaced  by  the  idea  of  coopera- 
tion, of  working  together  to  an  end,  of  patriotism. 

The  more  community  activities  of  this  kind  are  extended,  the 
sooner  we  may  look  for  the  day  when  the  present  victims  of  neurosis 
will  be  of  more  use  to  themselves  and  to  the  country  than  they  were 
in  this  war.  The  establishment  of  a  universal  military  or  other  govern- 
ment service  would  aid  this  social  extension  and  would  of  itself  create 
an  idea  of  solidarity  that  would  assist  in  the  development  of  character 
in  the  premilitary  age  periods,  and  later  would  carry  on  the  ideal  of 
working  for  something  outside  of  one's  self  which  is  the  greatest  foe 
of  neurosis. 

LESSONS     OF     THE      WAR 

It  would  seem  then  that  the  great  lesson  of  the  war  a-  far  as 
neurology  and  psychiatry  is  concerned  is  a  final  demonstration  that  our 
communities  contain  definite  fixed  quotas  of  crippling  and  multiplying 
diseases  for  the  control  of  which  no  adequate  provision  exists,  and  that 
the  sufferers  from  these  conditions  are  handicapped  in  their  relations 
to  society,  and  that  many  of  them  burden  and  injure  it.  We  have  now 
a  unique  opportunity  to  change  our  attitude  and  improve  our  policies 
in  these  matters. 

Efforts  should  lie  made  to  secure  sound  regulations  and  laws  and 
the  enforcement  of  them  regarding  nervous  and  mental  undesirables  as 
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soldiers  or  as  Foreign-born  citizens;  standardization  of  state  care  of  all 
kinds;  community  agencies  to  improve  the  health  and  morale  of  neu- 
rotics ;  common  sense  in  the  management  of  drug  addiction  and  the 
federal  control  of  the  manufacture  and  sale  of  habit-forming  drugs; 
state  control  of  the  feebleminded,  and  a  careful  adjustment  between  the 
parole  system,  colony  and  institutional  care;  the  extension  of  the  prin- 
ciples of  the  psychiatric  clinic  at  courts  and  in  correctional  and  penal 
institutions,  and  the  legal  denial  of  full  liberty  of  the  social  defective. 

DISCUSSION 

Dr.  Joseph  Collins.  New  York:  I  should  like  to  speak  of  two  points  that 
were  brought  out  in  the  paper  by  Dr.  Bailey.  The  first  is :  There  are  in 
the  United  States  a  great  number  of  potential  nervous  and  mental  diseases 
among  the  youngest  and  most  active  persons  physically  of  the  community. 
They  are  not  recognized  by  the  medical  profession,  which  includes  the  neu- 
rologist. Therefore  there  must  be  something  radically  wrong  with  the  rela- 
tionship of  the  medical  profession  to  the  community.  The  second  point  is : 
There  are  in  the  community  a  large  number  of  young  men  capable  of  earning 
their  livelihood  who  yet  must  be  classified  as  high  grade  imbeciles.  So  far 
I  have  not  learned  much  from  the  war  concerning  the  pathogenesis  of  ner- 
vous disease,  but  I  have  learned  something  concerning  my  relationship  to  the 
community  and  have  experienced  a  decided  quickening  of  my  communal  con- 
science. We  have  a  larger  work  cut  out  for  us  than  the  diagnosis,  interpreta- 
tion and  attempt  at  treatment  of  well  developed  disease,  and  that  work  lies 
in  the  field  of  cooperative  medical  pedagogy  and  preventive  medicine.  The 
medical  profession  of  this  country  was  unprepared  to  make  the  so-called 
neuropsychiatric  examinations  when  war  was  declared,  unprepared  without 
intensive  training  to  take  care  of  neuropsychiatric  cases  when  they  were  detected 
and  when  they  resulted  from  war  and  the  incidences  of  war.  It  is  now  less 
prepared  than  many  nations  to  enter  into  the  work  of  reconstruction  from  the 
neuropsychiatric  point  of  view.  The  cause  of  those  defections  may  be  sum- 
marized in  one  sentence.  The  neurologist  has  never  been  properly  taught  in 
this  country  and  the  internist  has  devoted  his  energy  to  scorning  the  neurologist 
and  treating  with  contumely  the  things  he  must  now  recognize.  It  is  our  duty 
as  neurologists  and  psychiatrists  to  lead  medical  thought  in  this  direction.  We 
must  convince  the  profession  and  the  community  that  it  is  the  man  as  well 
as  the  disease  that  must  be  treated;  that  the  emotions  which  are  an  integral 
part  of  a  man  are  bound  up  as  closely  through  the  endocrine  system  through 
the  somatic  nerves  with  disease  as  man  is  bound  up  in  original  sin.  We  must 
embrace  our  opportunity  now  to  do  missionary  work,  not  among  the  unedu- 
cated but  among  the  leaders  of  medical  thought  and  endeavor  in  this  country: 
first,  by  showing  that  the  nervous  system  and  its  disorders  is  not  a  sterile 
field  of  medical  research  and  labor ;  secondly,  by  making  men  capable  of  teach- 
ing neurology  and  psychiatry ;  thirdly,  by  not  permitting  a  student  who  has 
not  acquired  the  principles  of  neurology  and  psychiatry  to  enter  the  portals 
of  medicine,  and  fourthly,  by  recognizing  that  it  is  more  important  that  a 
favorable  medical  atmosphere  be  developed  than  that  hospitals  for  nervous 
diseases  be  built.  It  is  our  duty  and  our  opportunity  to  develop  that 
atmosphere. 
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THOMAS    W.    SALMON,    M.D. 
Medical   Director  of  the    National   Committee   for   Mental    Hygiene 

NEW    YORK 

Doctor  Salmon,  who,  as  colonel  in  the  Medical  Corps,  was 
senior  consultant  in  neuropsychiatry  for  the  A.  E.  F..  directed 
attention  to  the  great  importance  of  the  psychiatric  lessons  to 
be  learned  from  the  war.  He  said  that  it  was  particularly 
appropriate  that  medicine  should  find  useful  lessons  from  its 
experiences  in  the  war  as  it  is  to  preventive  medicine  that  we  must 
look  for  preservation  of  life  on  a  scale  sufficiently  large  to  compensate 
for  the  terrible  losses  of  the  last  four  years.  It  has  been  said  that 
high  explosives  have  conducted  a  vast  series  of  experiments  in  human 
physiology.  This,  the  speaker  said,  was  equally  true  of  psychologic 
medicine  for  terrific  emotional  stress,  exhaustion,  fear,  horror, 
homesickness  and  similar  factors  constituted  the  severest  tests  that  the 
human  nervous  system  could  be  called  on  to  endure.  Fortunately  in 
this  war  psychiatry  did  not  have  to  rely  on  the  observations  of 
untrained  men  regarding  reactions  to  these  factors  for  at  all  points, 
from  the  front  lines  to  the  base,  physicians  trained  in  this  specialty 
were  entrusted  with  important  duties. 

The  first  important  lesson,  the  speaker  said,  is  that  to  be  learned 
from  the  work  of  eliminating  the  insane,  mentally  defective  and  unsta- 
ble soldiers  from  the  army  sent  overseas.  Early  in  the  war  General 
Pershing  cabled  that  he  desired  only  men  who  were  sound  mentally 
as  well  as  physically.  As  a  result  of  the  efficient  psychiatric  organiza- 
tion built  up  in  a  few  months,  under  the  leadership  of  Col.  Pearce 
Bailey,  37,612  soldiers  were  excluded  from  the  army  for  different  types 
of  mental  disease  and  deficiency  and  10.726  because  they  possessed  a 
make-up  likely  to  result  in  the  development  of  war  neuroses.  Largely 
as  a  result  of  this  remarkable  work,  the  rate  of  mental  case-  evacuated 
to  the  United  States  from  France  was  less  than  that  from  any  expedi- 
tionary force  in  history.  The  annual  rate  for  "mental  alienation'*  (a 
term  including  mental  diseases,  mental  deficiency  and  constitutional  psy- 
chopathic state-  i  was  only  two  per  thousand  which  was  one-third  lower 
than  the  rate  among  the  troops  on  the  Mexican  border  in  1916.  The 
total  number  of  patients  sent  home  for  the  neur  often  improp- 

erlv  termed  "shell  shock."  was  only  3,888.  The  rate  for  suicides  in  the 
A.  E.  F.  was  phenomenally  low,  being  only  one-tenth  that  in  the  army  in 
1915.  Thus  the  patient  work  of  the  psychiatric  boards  in  the  camps  at 
home  made  itself  fell  on  the  Marne  and  in  the  Argonne  forest.     When 
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one  realizes  that  at  the  close  of  the  war  there  were  36,000  neurotic  pen- 
sioners in  England,  the  military  importance  and  economic  value  of  the 
work  of  elimination  done  in  the  United  States  can  be  appreciated.  Had 
this  undertaking  not  been  accomplished,  the  48,000  soldiers  eliminated  in 
the  United  States  would  have  required  treatment  in  France  and  evacu- 
ation to  the  United  States.  This  would  have  been  equivalent  to  sending 
to  the  A.  E.  F.  and  then  returning  to  home  territory  the  total  institu- 
tional population  of  New  York  state  at  a  time  when  the  American  army 
was  stripped  for  the  final  grapple  with  the  enemy  and  sorely  tried  to 
find  beds  for  the  wounded.  Dr.  Salmon  pointed  out  that  we  might 
well  apply  such  careful  methods  in  selection  to  the  industries  of  civil 
life,  and  showed  how  our  failure  to  do  so  results  in  thousands  of 
people  entering  or  remaining  in  unsuitable  employment,  to  their  own 
disadvantage  and  to  the  serious  detriment  of  society. 

The  second  practical  lesson  in  psychiatry  to  which  the  speaker 
directed  attention  was  that  to  be  learned  from  the  convincing  demon- 
stration made  in  France  that  the  neuroses  (hysteria,  anxiety  states  and 
abnormal  fear-reactions)  could  not  only  be  treated  most  successfully 
but  actually  prevented  in  advanced  sanitary  formations.  He  described 
the  situation  in  the  Chateau  Thierry  fighting  when  it  wras  impossible 
to  put  the  desired  organization  of  psychiatric  work  into  effect.  Two 
per  cent,  of  all  the  American  troops  engaged  in  that  operation  were 
evacuated  to  the  rear  within  thirty  days  with  one  or  another  of  the 
neuroses,  these  disorders  constituting  about  10  per  cent,  of  the  total 
casualties.  In  the  St.  Mihiel-Argonne-Meuse  offensive,  when  divisional 
psychiatrists  were  provided  with  special  facilities  for  treatment  in  field 
hospitals  and  there  were  three  army  neurological  hospitals  only  a  few 
miles  behind  the  lines,  it  was  possible  to  return  to  duty  directly  from 
divisional  or  army  sanitary  formations  85  per  cent,  of  all  cases  admitted 
and  to  influence  materially  the  character  of  the  disease  and  the  outcome 
in  those  sent  to  the  special  hospital  at  the  rear.  The  speaker  contrasted 
this  effective  attempt  to  deal  with  the  neuroses  where  they  originated 
with  our  indifference  toward  the  same  conditions  in  civil  life.  If  work 
comparable  to  that  done  in  the  advanced  field  hospitals  and  in  the 
army  neurological  hospitals  in  the  army  in  France  were  carried  on  in  the 
primary  schools  and  in  the  high  schools  at  home,  many  thousands  of 
young  Americans  would  be  prevented  every  year  from  developing 
serious  and  disabling  functional  nervous  disorders  that  not  only  render 
their  own  lives  unhappy  but  seriously  impair  their  future  useful- 
ness as  parents  and  citizens.  He  said  that  American  psychiatry  hav- 
ing found  itserf  confronted  with  a  major  task  in  the  war  quickly 
organized  to  meet  its  responsibilities  and,  in  the  end,  accomplished 
results  that  compare  favorably  with  the  triumphs  of  surgery  and  pre- 
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ventive  medicine.  He  urged  that  the  organization  and  methods  thus 
brought  into  existence  be  continued  to  deal  more  efficiently  with  the 
psychiatric  problems  of  civil  life. 

Dr.  Salmon  concluded  by  saying  that  the  results  obtained  were  due 
in  large  part  to  the  unusual  insight  into  these  problems  and  the  unfail- 
ing support  of  Major-General  Merritte  W.  Ireland,  who  was  Chief 
Surgeon  of  the  A.  E.  F.  and  is  now  Surgeon-General  of  the  Army. 


HYSTERIA    IN    THE    LIGHT    OF    THE    EXPERIENCE 

OF    WAR 

ARTHUR    F.     HURST,    M.A.,    M.D.     (Oxon.),    F.R.C.P. 
Physician    and    Neurologist   to   Guy's    Hospital 

LONDON,    ENGLAND 

The  war  afforded  an  opportunity  such  as  had  never  occurred  before 
for  investigating  hysteria  in  men.  The  lessons  we  have  learned  can 
be  applied  to  the  elucidation  of  many  of  the  problems  presented  by  the 
hysteria  of  civil  life.  In  this  paper  I  shall  attempt  to  explain  the  new 
conception  of  hysteria  which  I  have  been  led  to  adopt  as  a  result  of 
three  years  of  intensive  study  of  the  war  neuroses. 

I  begin  by  proposing  a  new  definition  of  hysteria: 

Hysteria  is  a  condition  in  which  symptoms  are  present,  that  haze 
been  produced  by  suggestion  and  are  curable  b\  psychotherapy. 

This  definition  differs  from  all  others  in  not  recognizing  an  hys- 
terical condition  apart  from  the  presence  of  definite  hysterical  symp- 
toms. Charcot  believed  that  hysteria  manifested  itself  in  two  ways: 
by  the  symptoms  that  were  obvious  to  the  patient  and  about  which  he 
complained,  and  by  physical  and  mental  stigmata  that  were  present 
before  the  obvious  symptoms  appeared  and  which  persisted  after  their 
removal. 

PHYSICAL     STIGMATA    OF     HYSTERIA 

A  characteristic  feature  of  the  physical  stigmata  he  described,  the 
chief  of  which  were  certain  forms  of  anesthesia  and  narrow  fields  of 
vision,  was  that  the  patient  never  complained  about  them  and  did  not 
indeed  become  aware  of  their  existence  until  they  had  been  demon- 
strated to  him  by  the  physician.  Babinski  showed  that  this  was  due  to 
the  fact  that  they  did  not  exist  until  the  physician  found  them,  as 
they  were  actually  produced  by  him  unconsciously  in  the  course  of 
his  examination.  In  a  series  of  100  consecutive  cases  of  hysteria, 
which  he  examined  in  such  a  way  that  no  suggestion  could  occur, 
neither  anesthesia  nor  a  narrow  field  of  vision  was  ever  found. 

My  investigations,  carried  on  during  the  past  twelve  years,  entirely 
confirm  Babinski,  and  we  have  recently  extended  our  observations 
still  further.  A  spiral  field  of  vision  has  often  been  described  as  even 
more  characteristic  of  hysteria  than  the  simple  narrowed  field  described 
by  Charcot,  which  Babinski  proved  was  only  the  result  of  the  sugges- 
tion involved  in  using  a  perimeter.    When,  after  the  first  examination 
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of  the  field  was  completed,  and  second  and  third  examinations  were 
made  without  interruption,  the  field  was  found  to  become  steadily 
smaller,  this  being  due,  it  was  supposed,  to  the  abnormal  fatiguability 
in  such  cases.  Major  J.  L.  M.  Symns  and  I1  found,  however,  that  it 
was  simply  due  to  the  method  commonly  used,  in  which  the  white  disk 
of  the  perimeter  is  brought  from  without  inward  at  each  examination. 
When  it  was  moved  in  the  opposite  direction,  an  outward  spiral  instead 
of  an  inward  spiral  field  was  obtained,  the  field  becoming  steadily 
larger  until  it  reached  the  normal  instead  of  becoming  steadily  smaller. 
By  varying  the  method  used,  it  was  possible  to  obtain  an  inward 
spiral  with  one  eye  and  an  outward  spiral  with  the  other,  or  an  inward 
spiral  followed  by  an  outward  spiral  with  the  same  eye. 

Accurate  measurements  made  with  J.  L.  M.  Symns  proved  also  that 
the  supposed  pharyngeal  anesthesia  of  hysteria  is  a  fallacy,2  and  that 
the  percentage  frequency  of  deficient,  average  and  increased  sensi- 
bility is  exactly  the  same  in  patients  suffering  from  hysteria,  and  even 
from  such  hysterical  symptoms  as  aphonia  and  mutism,  as  in  normal 
persons. 

The  areas  of  cutaneous  anesthesia  that  have  been  regarded  as 
characteristic  of  hysteria  were  shown3  to  be  simply  those  areas  that 
an  average  layman  would  expect  to  be  anesthetic  if  he  were  paralyzed, 
and  which  would  therefore  be  likely  to  develop  directly  he  is  questioned 
on  the  subject  and  his  cutaneous  sensibility  is  investigated. 

MENTAL    STIGMATA    OF     HVSTERIA 

Having  disposed  of  the  physical  stigmata  of  hysteria,  it  becomes 
necessary  to  examine  the  mental  stigmata.  A  study  of  the  literature 
reveals  a  great  diversity  of  opinion  as  to  their  nature.  The  stigma 
which  is  accepted  by  the  largest  number  of  writers,  and  which  is  the 
only  one  accepted  by  Babinski,  is  abnormal  suggestibility.  But  our 
investigations  have  proved  conclusively  that,  although  abnormal  sug- 
gestibility renders  a  man  unusually  prone  to  develop  hysterical  symp- 
toms, there  is  no  one  who  is  so  devoid  of  suggestibility  that  he  may 
not  develop  them  if  the  suggestive  influence  is  sufficiently  powerful. 
Whether  a  given  person  will  develop  hysterical  symptoms  under  given 
conditions  depends  on  the  degree  of  his  suggestibility  and  the  strength 
of  the  suggestion.     It  is  clear  therefore  that  abnormal  suggestibility  i- 

1.  Hurst,  A.  F.,  and  Symns,  J.  L.  IS..:  Scale  Hayne  Neurological  Studies 
1:15,   1918. 

2.  Hurst,  A.  F.,  and  Symns,  J.  L.  M. :  Seale  Hayne  Neurological  Studies 
1:1,   1918. 

3.  Hurst,   A.   F. :     Seale    Hayne    Neurological    Studies    1:7.    1918. 
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simply  a  predisposing  factor  and  is  no  more  a  part  of  hysteria  than  a 
tuberculous  family  history  is  a  part  of  tuberculosis.  Many  cases  of 
gross  hysterical  symptoms  occurred  in  soldiers  who  had  no  family  or 
personal  history  of  neuroses  and  who  were  perfectly  fit  until  the 
moment  that  one  of  the  exceptionally  powerful  exciting  causes,  such 
as  occur  comparatively  rarely  apart  from  war,  suggested  some  hys- 
terical symptom;  and  after  its  disappearance  as  a  result  of  psycho- 
therapy the  man  was  once  more  perfectly  fit,  and  his  subsequent 
history  showed  that  he  remained  no  more  liable  than  any  of  his  com- 
panions to  develop  new  symptoms. 

The  following  experiments  made  with  Major  J.  L.  M.  Symns  and  Dr. 
R.  Gainsborough4  show  how  unexpectedly  suggestible  the  average  normal  indi- 
vidual is.  We  examined  twenty-eight  men  who  were  perfectly  healthy  and 
suffering  from  no  kind  of  nervous  disorder,  but  who  were  attending  an 
aural  out-patient  department  for  deafness,  which  was  either  unilateral  or  more 
severe  in  one  ear  than  the  other.  Both  ears  were  lightly  touched,  sometimes 
by  ourselves,  sometimes  by  others  who  did  not  know  we  were  investigating, 
and  the  men  were  then  asked  which  side  they  felt  more  closely.  Eighteen 
replied  at  once  that  the  ear  in  which  the  hearing  was  less  impaired  was  more 
sensitive  to  touch  than  the  other;  the  hysterical  anesthesia  which  had  been 
suggested  by  this  simple  examination  was  so  marked  in  one  case  that  the 
man  was  seen  a  few  minutes  afterward  putting  a  pin  through  the  lobe  of  his 
ear  to  amuse  his  companions.  In  1859,  Briquet  stated  that  hysterical  deaf- 
ness is  associated  with  anesthesia  of  the  external  ear.  and  this  has  ever  since 
been  regarded  as  an  almost  constant  phenomenon,  which  was  supposed  to 
help  in  the  differentiation  of  hysterical  from  organic  deafness.  The  experi- 
ment just  described  throws  light  on  the  origin  of  this  deeply  rooted    fallacy. 

As  soon  as  it  is  recognized  that,  although  certain  mental  stigmata 
predispose  to  the  development  of  hysteria,  they  are  not  themselves  a 
part  of  hysteria,  it  becomes  obvious  that  many  cases  of  hysteria  will 
be  missed  if  it  is  only  looked  for  in  so-called  hysterical  persons.  When, 
on  the  other  hand,  it  is  remembered  that  there  is  nobody  who  may  not 
develop  hysteria  if  the  provocation  is  sufficiently  great,  it  must  follow 
that  hysteria  is  infinitely  more  widespread  than  has  generally  been 
supposed. 

Hysterical  Symptoms  Produced  by  Fear. — In  the  majority  of  cases 
very  little  difficulty  is  experienced  in  discovering  the  nature  of  the 
suggestion  which  gives  rise  to  hysterical  symptoms.  The  chief  varieties 
seen  in  soldiers  may  be  taken  as  examples,  though  each  has  a  much 
wider  application  to  the  hysteria  of  civil  life.  In  the  first  place,  there 
are  the  symptoms  which  follow  the  condition  of  fear.     Extreme  terror 

4.  Hurst.  A.  F..  Symns,  T.  L.  M.,  and  Gainsborough,  R. :  Seale  Hayne 
Xeurological  Studies  1:19.  1918. 
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gives  rise  to  certain  very  familiar  symptoms,  the  individual  becoming 
shaky,  "paralyzed  with  fear,"  and  unable  to  speak  —  "his  tongue 
cleaves  to  the  roof  of  his  mouth."  Under  ordinary  conditions  the 
cause  of  fear  is  momentary  and  the  physical  results  disappear  in  a  few 
seconds.  But  during  a  heavy  bombardment  a  man  often  remained 
terrified  for  hours.  If  the  tremor,  inability  to  move  the  legs  and 
speechlessness  persisted  all  this  time  it  was  natural  that  these  symptoms 
of  fear,  which  were  not  in  any  way  hysterical,  should  so  greatly  impress 
the  soldier's  mind  that  the  idea  of  a  permanent  condition  of  tremor, 
paraplegia  and  mutism  suggested  itself  to  him,  with  the  result  that 
when  the  original  emotion  had  disappeared,  its  physical  expression 
persisted  as  hysteria. 

In  the  first  two  years  of  the  war  cases  of  this  kind  were  given  the 
unfortunate  name  of  "shell-shock"  in  the  belief  that  they  were  organic 
in  origin  and  due  to  actual  concussion  caused  by  the  explosion  of 
powerful  shells.  Consequently,  no  attempt  was  made  to  cure  them  by 
psychotherapy,  and  the  treatment  by  rest  and  sympathy  helped  to  per- 
petuate them ;  this  unfortunate  result  was  increased  by  the  use  of  the 
word  "shell-shock,"  which  gave  the  patient  the  idea  that  he  was  suf- 
fering from  some  new  and  terrible  disease.  When  at  last  the  true 
nature  of  the  condition  was  recognized,  it  was  found  that  psycho- 
therapy not  only  resulted  in  the  immediate  disappearance  of  the  symp- 
toms, when  they  were  treated  in  the  special  advanced  hospitals  opened 
for  the  purpose  by  the  British  and  French  and  later  by  the  Americans, 
but  cases  of  two  and  three  years'  standing  were  also  frequently  cured 
at  a  single  sitting  in  hospitals  in  England,  such  as  the  Seale  Hayne. 
Although  this  form  of  hysteria  was  most  common  in  neurotic  indi- 
viduals, a  large  proportion  of  the  patients  treated  within  the  first  forty- 
eight  hours  recovered  so  completely  that  they  were  able  to  return  to 
the  fighting  line  and  showed  no  tendency  to  relapse.  A  few  of  the 
patients  whose  condition  had  persisted  for  many  months  before  coming 
under  treatment  could  not  return  to  France,  but  such  men  were  always 
able  to  go  back  to  their  old  civil  occupation  and  often  had  no  under- 
lying mental  condition  requiring  further  treatment,  although  in  some 
cases  the  hysteria  was  associated  with  neurasthenia  or  psychasthenia, 
or  both.  Indeed,  many  patients  at  once  lost  such  symptoms  as  head- 
ache, depression,  insomnia  and  nightmares,  which  had  troubled  them 
for  months  or  even  years,  directly  the  obvious  physical  symptoms,  such 
as  mutism  or  stammering,  tremor  and  paraplegia,  were  removed  by 
explanation,  persuasion  and  reeducation. 

Hysterical  Symptoms  Produced  by  Gassing.  —  The  second  great 
group  of  hysterical  symptoms  in  soldiers  resulted  from  gassing.  The 
irritation  of  the  eyes,  throat  and  stomach  caused  conjunctivitis,  laryn- 
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gitis  and  gastritis,  the  latter  being  due  to  the  swallowing  of  saliva  in 
which  the  gas  was  dissolved.  The  pain  caused  by  the  conjunctivitis 
induced  the  patient  to  refrain  from  opening  his  eyes  with  his  levator 
palpebrae  superioris  ;  if,  however,  he  tried  to  open  them,  his  attempt 
was  frustrated  by  a  reflex  protective  spasm  of  his  orbicularis  palpe- 
brarum. Under  ordinary  conditions  the  conjunctivitis  had  improved 
sufficiently  at  the  end  of  three  weeks  for  the  eyes  to  be  opened  without 
difficulty,  but  if  the  patient  was  led  to  fear  for  his  vision  on  account 
of  previous  weakness  of  the  eyes,  the  previous  loss  of  one  eye,  as  in 
two  of  our  cases,  or  too  prolonged  treatment  with  local  applications, 
bandages,  dark  spectacles  or  eye-shades,  the  voluntary  inhibition  of 
the  levator  might  be  perpetuated  as  hysterical  ptosis  and  the  reflex 
spasm  of  the  orbicularis  as  hysterical  blepharospasm.  As  the  unedu- 
cated layman  associates  the  idea  of  blindness  with  inability  to  open  the 
eyes  many  of  these  patients  thought  they  were  blind.  Consequentlv, 
when  they  were  taught  to  open  their  eyes  it  was  found  that  they  could 
only  see  indistinctly,  as  they  had  hysterical  paralysis  of  accommoda- 
tion, or  less  frequently  they  could  not  see  at  all,  as  they  had  become  so 
convinced  that  they  were  blind  that  they  had  ceased  to  look,  and,  not 
looking,  they  could  not  see.  Simple  explanation  followed  by  reeduca- 
tion in  looking  resulted  in  permanent  recovery.  Similar  cases,  gen- 
erally of  much  less  severity  and  often  consisting  of  nothing  more 
than  frequent  blinking,  are  not  uncommon  in  civil  life. 

In  the  same  way  the  whispering  in  cases  of  laryngitis,  which  was 
originally  in  part  voluntary  to  avoid  pain  and  in  part  due  to  a  pro- 
tective reflex,  was  frequently  perpetuated  as  hysterical  aphonia.  This 
was  most  commonly  the  case  when  an  expert  laryngoscopic  examina- 
tion had  revealed  the  presence  of  some  abnormal  congestion  or  secre- 
tion, which  led  to  intralaryngeal  medication,  as  both  the  diagnosis  and 
treatment  afforded  the  necessary  suggestion  to  perpetuate  the  idea  in 
the  patient's  mind  that  his  voice  was  permanently  lost.  When  these 
patients  were  taken  awTay  from  their  unfavorable  surroundings  and 
treated  by  explanation,  persuasion  and  reeducation,  without  any 
recourse  to  suggestion  by  electricity,  anesthetics  or  other  means,  they 
invariably  recovered.  A  series  of  100  patients  treated  at  the  Seale 
Hayne  Hospital  were  cured  at  a  single  sitting,  although  the  average 
duration  of  the  aphonia  before  admission  was  205  days.  About  one 
third  of  these  cases  were  not  caused  by  gassing,  but  by  the  same  sug- 
gestive influences  as  those  that  give  rise  to  hysterical  aphonia  in  civil 
life.  We  believe  that  the  liability  to  relapse  is  greatly  reduced  by 
our  simple  method  of  treatment  and  the  avoidance  of  suggestion. 

The  gastritis  caused  by  gassing  resulted  in  vomiting — a  protective 
reflex   which   fulfilled   its   object  by   removing  the   irritant    from   the 
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stomach.  The  actual  gastritis  rapidly  disappeared,  and  whenever  the 
vomiting  persisted  for  more  than  three  or  four  weeks  it  was  always 
hysterical.  A  very  large  number  of  soldiers  were  invalided  from  the 
service  for  so-called  gastritis,  the  only  symptom  of  which  was  vomit- 
ing. We  found  that  cases  of  this  sort  could  invariably  be  cured  by  a 
single  conversation,  if  this  was  continued  until  the  patient  was  obvi- 
ously quite  convinced  that  he  was  no  longer  suffering  from  gastritis 
and  that  he  could  eat  anything  without  fear  of  vomiting,  even  if  he 
had  vomited  after  every  meal  for  many  months  and  had  been  kept  on  a 
strictly  fluid  diet. 

Hysterical  vomiting  is  much  more  common  in  civil  life  than  is 
generally  supposed.  I  believe  that  all  cases  of  the  so-called  pernicious 
vomiting  of  pregnancy  are  really  due  to  the  hysterical  perpetuation  of 
the  vomiting,  which  is  physiologic  during  the  first  few  weeks.  Simi- 
larly the  persistent  vomiting,  which  is  a  common  symptom  in  young 
anemic  women  and  was  formerly  regarded  as  evidence  of  gastric 
ulcer,  is  generally  hysterical  and  is  due,  like  the  vomiting  in  soldiers 
after  gassing,  to  the  perpetuation  of  a  symptom  produced  originally 
by  an  acute  attack  of  gastritis.  The  vomiting  in  chronic  appendicitis, 
which  may  continue  even  after  the  removal  of  the  diseased  appendix, 
and  of  phthisis,  and  the  cyclic  vomiting  in  children,  are  in  great  part 
hysterical.  All  these  varieties  of  hysterical  vomiting  can  be  cured  by 
simple  explanation,  generally  at  a  single  sitting,  just  as  in  soldiers,  and 
require  none  of  the  treatment  by  isolation,  dieting  and  drugs,  which  is 
commonly  given,  even  by  those  who  suspect  that  there  is  a  nervous 
element  in  the  condition. 

Hysterical  Symptoms  Produced  by  Trivial  Wounds  of  Limbs. — 
Perhaps  the  most  common  of  the  hysterical  conditions  in  soldiers  were 
the  paralyses  and  contractures."  which  followed  comparatively  trivial 
wounds  of  the  limbs.  A  great  many  different  forms  were  observed, 
and  in  many  cases  the  paralysis  and  contracture  were  associated  with 
marked  vasomotor  disturbances,  including  cyanosis  or  pallor,  a  pulse 
of  small  amplitude,  edema  and  trophic  changes  in  the  skin,  nails  and 
bones.  At  the  same  time  the  muscles  showed  a  moderate  degree  of 
atrophy,  accompanied  by  an  increased  irritability  to  mechanical  stimu- 
lation and  certain  changes  in  electrical  reactions,  which  did  not.  how- 
ever, amount  to  the  reaction  of  degeneration.  These  changes  were 
often  most  easily  observed  under  a  general  anesthetic,  which  did  not 
result  in  complete  relaxation  of  the  spasm  until  reaching  a  stage  of 
anesthesia  beyond  that  in  which  consciousness  is  first  lost.  Babinski 
and    Froment    experienced    considerable    difficulty    in    producing    any 

5.  Hurst,    A.    F.:     Seale    Havne    Neurological    Studies    1:43    and    244.    1919. 


160  ARTHUR    F.    HURS1 

improvement  in  the  paralysis  and  contracture  by  psychotherapy. 
Impressed  by  this  and  by  the  fact  that  the  associated  vasomotor  and 
trophic  conditions  could  not  possibly  be  hysterical,  as  they  were  obvi- 
ously neither  capable  of  being  produced  by  suggestion  nor  cured  by 
psychotherapy,  they  concluded  that  the  paralysis  and  contracture  were 
also  not  hysterical.  They  revived  the  old  theory  of  reflex  nervous 
disorders,  with  which  Vulpian  and  Charcot  had  sought  to  explain  the 
muscular  atrophy  and  spasm  that  often  accompany  diseases  of  joints. 
They  ascribed  both  the  muscular  symptoms  and  the  associated  vaso- 
motor and  trophic  disturbances  to  some  obscure  form  of  reflex  action. 

Our  experience  has  led  us  to  believe  that  there  is  no  foundation 
for  this  theory  of  Babinski  and  Froment,  and  that  all  the  cases  they 
describe  as  reflex  are  really  hysterical.  The  immobility  and  spasm  may 
arise  as  a  voluntary  or  reflex  response  to  pain,  or  they  may  be  due  to 
localized  tetanus,  or  to  the  application  of  splints  or  bandages,  the 
abnormal  posture  assumed,  the  immobility  and  spasm  being  perpetuated 
by  autosuggestion  after  the  primary  cause  has  disappeared,  to  which 
very  often  is  added  the  heterosuggestion  involved  in  treatment  by 
electricity  and  massage  when  this  is  not  really  required.  The  hysterical 
paralysis  and  contracture  which  result  could  invariably  be  prevented 
by  persuasion  and  reeducation  directly  the  condition  of  .the  wound 
makes  active  movement  permissible. 

The  hysterical  nature  of  the  paralysis  and  contracture  is  proved 
by  their  rapid  cure  with  psychotherapy,  as  has  also  been  shown  by 
Roussy  and  others  in  France  and  Colin  Russell  in  Canada.  In  a  series 
of  100  consecutive  cases  treated  at  the  Seale  Hayne  Hospital,  the 
majority,  if  not  all,  of  which  might  have  been  diagnosed  as  reflex,  as 
each  one  of  the  cases  shown  in  the  illustrations  of  Babinski  and 
Froment's  book  was  represented  in  our  series,  ninety-six  were  cured  at 
a  single  sitting  of  an  average  duration  of  fifty-four  minutes,  and  the 
remainder  were  cured  in  four  days,  and  two  cases  in  two  and  four 
weeks,  respectively,  although  the  average  duration  of  treatment  before 
admission  was  eleven  months.  It  is  clear,  therefore,  that  the  paralysis 
and  contracture  are  hysterical,  as  they  are  caused  by  suggestion  and 
cured  by  psychotherapy. 

Disuse  of  a  limb,  whether  caused  by  organic  disease  or  hysteria, 
leads  to  deficient  circulation.  This  by  itself  is  enough  to  explain  the 
associated  vasomotor  symptoms,  as  they  are  most  marked  in  cold 
weather  and  in  persons  who  have  always  had  a  feeble  peripheral  cir- 
culation. They  disappear  temporarily,  as  Babinski  and  Froment 
showed,  by  artificially  increasing  the  circulation  by  the  application  of 
heat,  and  permanently,  as  we  have  repeatedly  observed,  by  restoring 
the  power  of  movement  by  means  of  psychotherapy. 
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Deficient  circulation  gives  rise  in  turn  to  deficient  nutrition,  so  that 
the  skin  and  subcutaneous  tissues  become  atrophied,  the  bones  decalci- 
fied as  shown  by  the  roentgen  rays,  and  the  nails  thin  and  brittle.  In  a 
striking  case,  in  which  some  trophic  changes  had  developed  as  a  result 
of  hysterical  paralysis  and  contracture  of  over  a  year's  duration,  and 
in  which  the  power  of  movement  was  restored  at  a  single  sitting,  the 
nails  subsequently  showed  a  very  definite  horizontal  line  separating  the 
opaque,  vertically  ridged,  thin  and  brittle  part,  which  grew  during  the 
period  of  disuse,  from  the  pink,  smooth  and  otherwise  normal  part, 
which  began  to  grow  immediately  recovery  took  place. 

The  changes  in  mechanical  and  electrical  reactions  and  in  the  deep 
reflexes  were  also  shown  by  Babinski  and  Froment  to  disappear  when 
the  circulation  was  temporarily  improved  by  immersion  in  hot  water, 
and  we  found  that  immediate  and  permanent  restoration  followed 
recovery  from  the  paralysis  and  spasm  as  a  result  of  psychotherapy. 
These  changes  therefore  are  nothing  more  than  the  functional  effects 
on  muscular  tissue  of  deficient  circulation. 

In  the  same  way  the  rigidity  of  the  finger  joints  observed  both  in 
cases  of  organic  nerve  injury  and  hysterical  paralysis  and  contracture, 
which  persists  under  deep  anesthesia,  has  always  been  regarded  as  due 
to  adhesions  or  fibrous  contractures,  which  only  gives  way  under 
forcible  manipulation  with  sounds  of  tearing  and  resulting  effusion. 
This  condition  is  really  the  result  of  some  coagulative  process  in  the 
fibrous  tissue  caused  by  the  accumulation  of  products  of  metabolism, 
which  are  normally  removed  by  the  blood  when  the  circulation  is 
efficient.  It  is  well  known  that  a  slight  increase  of  mobility  of  such 
joints  follows  the  application  of  warmth  which  improves  the  circula- 
tion, and  we  have  found  that  complete  and  immediate  restoration  of 
mobility  followed  the  return  of  the  natural  circulation  as  a  result  of 
the  rapid  cure  of  the  paralysis  and  contracture.  This  must  have  been 
due  to  the  removal  of  waste  products  permitting  the  temporarily 
coagulated  fibrous  tissue  to  assume  its  normal  fluid  consistence. 

It  is  thus  clear  that  the  so-called  reflex  nervous  disorders  of 
Babinski  and  Froment  are  really  hysterical,  and  that  the  associated 
vasomotor  and  trophic  disorders  are  caused  by  the  resulting  disuse. 

Hysterical  Symptoms  Produced  by  Injury  or  Disease  of  Nervous 
System. — The  last  group  of  cases  is,  I  think,  the  most  important, 
because  it  is  one  which  is  very  common  both  in  soldiers  and  civilians, 
though  its  true  nature  is  comparatively  rarely  recognized.  It  consists 
of  symptoms  which  are  primarily  organic  and  due  to  an  injury  or  dis- 
ease of  the  nervous  system,  but  which  are  eventually  in  part  or  com- 
pletely hysterical.    When  the  structural  changes  produced  by  an  injury 
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or  acute  disease  oi  the  nervous  system  gradually  diminish  in  extent 
owing  to  the  disappearance  of  the  vascular  and  other  temporary 
changes  which  surround  the  comparatively  small  area  of  total  destruc- 
tion, if  indeed  such  an  area  is  present  at  all,  the  symptoms  caused  by 
the  throwing  out  of  action  of  the  parts  controlled  by  the  nervous 
tissues  primarily  involved  should  disappear  pari  passu.  Just  as  the 
physical  signs  in  slowly  progressive  diseases,  such  as  tabes  and  dissem- 
inated sclerosis,  often  precede  the  onset  of  symptoms,  so  in  these  cases 
the  physical  signs  are  generally  still  present  when  the  functional 
capacity  has  returned  to  normal,  and  if  the  lesion  does  not  disappear 
completely  they  may  remain  as  permanent  evidence  of  a  past  organic- 
lesion. 

In  many  cases,  however,  a  man  does  not  realize  that  his  functional 
capacity  is  improving.  If  he  has  been  hemiplegic,  he  has  in  the  early 
davs  made  repeated  efforts  to  move  his  paralyzed  limbs  but  without 
success,  and  he  finally  gives  up  the  attempt  and  reconciles  himself  to 
the  idea  of  permanent  hemiplegia.  If  his  physician  is  too  much  con- 
cerned with  the  possible  dangers  of  early  movement,  he  will  exaggerate 
the  patient's  own  fears  of  permanent  disability,  with  the  result  that 
the  organic  hemiplegia  is  gradually  replaced  by  hysterical  hemiplegia 
instead  of  slowly  disappearing  as  the  organic  lesion  becomes  more  and 
more  reduced  in  extent.  A  time  may  eventually  arrive  when  the 
hemiplegia  is  entirely  hysterical,  but,  as  already  pointed  out,  the 
physical  signs  of  organic  disease,  such  as  extensor  plantar  reflex,  ankle- 
clonus,  exaggerated  deep  reflexes  and  lost  abdominal  reflex,  may  still 
be  present  on  the  affected  side. 

A  number  of  additional  signs  have  been  described,  particularly  by 
Babinski,  which  depend  on  the  fact  that  the  behavior  of  the  paralyzed 
muscles  in  organic  hemiplegia  differs  in  various  respects  from  what 
an  average  layman  would  expect,  so  that  a  man  with  hysterical  hemi- 
plegia, the  exact  nature  of  which  must  depend  on  his  own  conception 
of  how  his  muscles  would  behave  if  they  were  paralyzed,  fails  to  show 
these  signs.  But  if  the  hysterical  hemiplegia  was  suggested  by  an 
organic  hemiplegia,  these  signs  would  be  present,  as  the  patient  would 
be  trained  by  his  own  organic  symptoms  to  maintain  them  in  an 
unaltered  form  when  they  were  no  longer  organic.  Thus  while  the 
upper  part  of  the  face  is  unaffected,  the  lower,  including  the  platysma 
( Babinski's  platysma  sign)  would  be  paralyzed,  and  Babinski's  prona- 
tion sign  and  the  combined  flexion  of  the  thigh  and  pelvis  (Babinski's 
"second  sign")  would  be  present.     In  the  same  way  the  characteristic 
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posture  of  the  arm  and  leg  in  organic  hemiplegia  would  he  perpetuated. 
We  should  thus  be  face  to  face  with  a  case,  in  which  the  symptoms  had 
originated  as  a  result  of  an  injury  of  disease  which  is  known  to  result 
in  organic  hemiplegia,  and  in  which  the  incontestible  physical  signs  of 
organic  disease,  such  as  the  extensor  plantar  reflex  and  the  other 
changes  in  deep  and  superficial  reflexes,  as  well  as  the  characteristic 
posture  and  the  accessory  signs  described  by  Babinski  and  other-,  are 
present,  although  the  hemiplegia  is  entirely  hysterical.  Such  case-  can 
only  be  diagnosed  by  experimental  psychotherapy.  If,  as  occurred  in 
numerous  cases  under  our  care,  more  or  less  complete  recovery  takes 
place  —  although  of  course  the  permanent  physical  signs  of  organic 
hemiplegia  persist  —  it  is  clear  that  the  paralysis  is  almost  entirely 
hysterical,  although  grafted  on  an  organic  basis. 

The  old  method  of  diagnosing  between  organic  and  hysterical 
paralysis  thus  breaks  down,  as  the  physical  signs  of  organic  disease 
do  not.  as  is  too  often  assumed,  indicate  that  the  paralysis  is  entirely 
organic,  but  simply  that  there  is  an  organic  element  in  the  case,  which 
may  be  quite  insignificant  in  proportion  to  the  hysterical.  Moreover, 
it  is  no  help  in  such  cases  to  consider  whether  the  patient  is  or  is  not 
neurotic,  as  the  large  majority  have  no  personal  or  family  history  of 
neuroses,  and  are  in  every  way  normal  except  for  the  particular  symp- 
tom from  which  they  are  suffering.  No  more  powerful  suggestion  of 
hysterical  paralysis  could  be  imagined  than  organic  paralysis,  and  no 
abnormal  degree  of  suggestibility  is  necessary  for  its  development. 

We  have  seen  cases  of  homonymous  hemianopia,  which  is  com- 
monly regarded  as  always  organic,  persistent  headache,  amnesia,  and 
epileptiform  convulsions  develop  after  head  injuries;  paraplegia  and 
persistent  incontinence  of  urine,  after  spinal  injuries;  paralysis  and 
anesthesia  after  nerve  injuries  in  the  exact  distribution  of  the  nerves, 
the  anesthesia  even  resulting  in  accidental  burns ;  all  of  which  were 
primarily  organic  and  showed  the  characteristic  features  of  symptoms 
caused  by  an  organic  lesion,  although  the  recovery  with  psychotherapy 
proved  that  they  were  hysterical.  In  many  cases,  of  course,  recovery 
was  incomplete,  the  proportion  of  hysterical  to  organic  incapacity 
depending  on  the  extent  of  permanent  damage  done  to  the  nervous 
tissues. 

In  the  same  way  we  have  t'«mn<l  that  the  well-recognized  associa- 
tion of  hysteria  with  disseminated  sclerosis  is  even  more  common  than 
is  generally  supposed,  that  an  hysterical  element  is  frequent  in  tabes 
and  may  even  occur  in  such  a  disease  as  Friedreich's  ataxia.  A  soldier 
suffering  from  the  latter  disease,  who  had  been  unable  to  walk  or  stand 
without  assistance  and  had  been  unable  to  feed  himself  or  write  for 
several  month-,  improved  to  such  an  extent  as  a  result  of  a  week's 
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psychotherapy  that  he  was  able  to  walk  steadily  and  use  his  hands  for 
all  ordinary  purposes,  although  of  course  the  physical  signs  remained 
unaltered  and  the  ultimate  prognosis  is  as  hopeless  as  before. 

We  believe  that  the  same  principle  should  be  applied  to  all  organic 
disease,  whatever  part  of  the  body  is  affected,  and  that  the  possibility 
of  an  hysterical  and  therefore  removable  element  should  be  considered, 
however  normal  the  mentality  of  the  patient  may  appear  to  be.  Our 
experience  further  shows  that  the  ideal  method  of  treatment  in  such 
cases  is  a  rapid  one  —  by  explanation  in  language  suited  to  the  intelli- 
gence of  the  individual,  combined,  when  necessary,  with  persuasion 
and  reeducation. 

DISCUSSION 

Dr.  Morton  Prince,  Boston :  I  would  like  to  say  a  few  words  in  connection 
with  Colonel  Hurst's  paper,  and  to  pay  a  tribute  to  his  great  skill  in  curing 
his  patients.  But  when  he  comes  to  the  pathology  that  he  has  adopted  from 
Babinski's  teachings  I  am  compelled  to  take  issue  with  him.  If  it  is  said 
that  hysteria  is  due  to  a  psychic  cause,  we  can  all  agree,  for  that  is  a  well 
accepted  fact,  but  when  he  says  that  hysteria  is  solely  the  result  of  suggestion, 
the  conception  in  my  view,  is  entirely  inadequate  and  is  based  on  a  considera- 
tion of  not  only  a  limited  number  of  types  of  hysteria  but  of  a  limited  num- 
ber of  its  manifestations  and  without  regard  to  the  fundamental  underlying 
pathologic  state.  As  the  "accidents"  or  manifestations  of  hysteria  Babinski 
recognizes  only  those  phenomena  which  he  avers  are  capable  of  being  repro- 
duced experimentally  by  suggestion  and  correspondingly  can  be  made  to  dis- 
appear by  suggestion.  The  essential  symptoms  that  he  recognizes  as  hyster- 
ical are :  convulsive  attacks,  paralyses,  contractures,  tremors,  choreic  move- 
ments, troubles  of  phonation,  respiration,  sensibility  and  sensorial  troubles.  He 
defines  hysteria  in  the  following  way :  "Hysteria  is  a  pathological  state  mani- 
fested through  troubles  which  it  is  possible  to  reproduce  by  suggestion  in 
certain  subjects  with  a  perfect  exactness  and  which  are  susceptible  of  dis- 
appearing under  the  influence  of  persuasion  (contra  suggestion)   alone." 

Strange  to  say,  however,  after  the  formulation  of  this  definition,  we  hear 
nothing  more  of  the  pathologic  state — only  an  elaborate  and  clever  exposition 
of  its  manifestations.  This  failure  to  keep  in  mind,  on  the  part  of  Babinski. 
the  conception  of  the  pathologic  state  is  the  weak  point  in  the  edifice  which 
he  builds  up.  Dwelling  only  on  symptoms,  he  fails  to  grasp  the  essential 
problem  of  hysteria,  losing  sight  of  the  pathologic  state  which  should  be  the 
goal  or  solution  sought.  He  confines  himself  to  certain  physiologic  phenomena 
and  loses  sight  of  the  fact  that  many  of  the  so-called  troubles  which  are 
the  manifestations  of  the  "hysterical  state"  are  pure  mental  stigmas.  These 
are  not  included  in  his  first  group  of  pithiatic  symptoms,  i.  e.,  they  are  not 
recognized  as  hysterical,  though  they  can  be  induced  in  favorable  subjects  by 
suggestion.  Necessarily,  therefore,  he  fails  to  recognize  that  many  of  the  cases 
which  he  makes  use  of  to  support  his  thesis  were  already  in  the  "hysterical 
state"  and  manifested  classic  manifestations  of  hysteria.  The  cases  that  had 
been  exposed  to  emotional  trauma,  he  supposes,  were  free  from  hysteria  until 
they  were  later  the  victims  of  suggestion.  The  consequence  of  this  lack  of 
vision  is  that  when  he  comes  to  his  data,  to  the  cases  which  he  cites  to  show 
that  hysteria  is  not  induced  by  emotion  but  only  by  suggestion,  he  naively 
describes   cases   in   which   every  clinician   ought   to   recognize   that   the   patient 
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had  already  developed  hysteria  and  had  already  exhihited  classic  hysterical 
symptoms  of  a  mental  sort  induced  by  emotional  trauma  or  mental  stress  and 
strain,  before  suggestion,  even  in  his  own  opinion,  had  had  effect. 

The  corner  stone  of  Babinski's  thesis,  then,  is  that  the  hysterical  accidents 
(pithiatism),  very  limited  according  to  his  conception  as  we  have  seen,  are 
always  the  result  of  suggestion — autosuggestion  or  heterosuggestion. 

I  have  no  cause  to  quarrel  with  Babinski  for  insisting  that  hysterical 
phenomena  can  be  suggested.  Every  neurologist  has  seen  often  enough  exam- 
ples of  this  in  his  practice,  and,  indeed,  is  aware  that  he  himself  has  suggested 
such  phenomena,  intentionally  or  unintentionally.  Nor  can  any  one  doubt  that 
a  large  proportion  of  hysterical  stigmas,  particularly  those  following  trauma- 
tisms, have  been  so  suggested,  generally  unconsciously,  by  the  examining  phy- 
sician. But  that  all  have  been  so  suggested,  or  wha*  proportion  have  been 
so  suggested,  is  another  question.  Given  a  certain  abnormal  state  of  mind, 
symptoms  can  be  manufactured  almost  ad  libitum.  In  such  a  state  the  symp- 
toms can  be  educated,  just  as  by  reeducation  they  can  be  made  to  disappear. 

But  what  is  the  underlying  pathologic  state  that  permits  such  suggesti- 
bility, and  which  Babinski  passes  over?  And  is  this  "state"  induced  by  sug- 
gestion alone?  This  is  the  real  problem.  Every  one  recognizes  at  the  present 
time  that  the  ".pathological  state"  of  hysteria  is  an  emotional  dissociation  of 
one  or  more  of  the  normal  integrated  psychoneurologic  systems  manifesting 
itself  by  loss  of  certain  mental  and  neurologic  functions,  on  the  one  hand, 
and  overactivity  of  certain  other  functioning  systems,  on  the  other.  If  you 
do  not  like  the  psychologic  term  "dissociation,"  you  may  use  the  physiologic 
term  disintegration,  or  inhibition  or  repression.  We  are  not  now  concerned 
with  the  mechanisms  by  which  these  phenomena  are  brought  about.  The 
question,  then,  becomes  not  simply  whether  the  manifestations  are  due  to 
suggestion  and  to  suggestion  alone,  but  whether  the  dissociation  or  disintegra- 
tion is  induced  by  suggestion  and  suggestion  alone.  Babinski  devotes  much 
effort  to  showing  that  emotion,  contrary  to  the  classical  view,  does  not  and 
cannot  induce  hysteria.  He  even  goes  so  far  as  to  maintain  that  "when  the 
human  soul  is  shaken  by  sincere,  profound  emotion,  there  is  no  longer  a  place 
for  hysteria."  If  emotion,  then,  can  be  eliminated,  no  other  agent,  he  assumes, 
is  left  but  suggestion.  In  support  of  this  thesis  he  contends  that  hysterical 
phenomena  never  appear  at  the  moment  of  or  immediately  after  the  emotional 
shock,  when  the  emotion  is  at  is  height,  but  that  always  "between  the  emotional 
shock  and  the  presence  of  hysterical  ("pithiatic")  accidents  there  is  an  inter- 
vening phase,  sometimes  quite  long,  which  Charcot  called  the  "phase  of  medi- 
tation," during  which  autosuggestion  or  heterosuggestion  have  the  opportunity 
to  intervene  and  induce  the  accidents.  As  evidence  he  cites  the  observations 
of  numerous  writers  who  had  the  opportunity  in  this  war  to  observe  so-called 
"shell  shock"  at  the  front  and  behind  the  lines.  Babinski  seems  at  first  to 
be  supported  by  these  observations,  for  it  appears  that  those  symptoms  A 
hysteria  which  Babinski  elects  to  call  alone  pithiatic  or  hysterical — that  is 
the  paralyses,  anesthesias,  etc. — rarely  developed  at  the  time  of  the  emotional 
shock,  but  appeared  after  an  interval,  when  the  soldier  had  reached  some  place 
behind  the  lines. 

A  study  of  the  reports,  however,  shows  that  the  cases,  apparently  without 
exception,  exhibited  at  the  emotional  period  immediately  following  the  shock, 
hysterical  mental  symptoms  of  a  very  marked  character.  Among  the  symp- 
toms commonly  described  are:  amnesias,  hallucinations,  deliria,  inability  to 
respond  to  questions,  even  when  attempts  were  made  to  force  a  response,  appar- 
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ent  incapacity  to  perform  a  voluntary  act,  states  of  hebetude,  stupor,  con- 
fusional  states,  states  allied  to  fugues,  mental  dulness,  irrational  states,  tachy- 
cardia, tachypnea  and  tremor. 

What  are  the>e.  it  may  be  asked,  with  the  exception  of  the  three  last  (which 
are  only  the  physiologic  manifestations  of  emotion),  but  states  of  dissocia- 
tion  with  automatisms  or  unregulated  and  uncontrolled  functioning  of  disin- 
tegrated psychologic  systems?  They  are.  from  the  modern  point  of  view, 
typical  and  pure  symptoms  of  the  hysterical  pathologic  state.  Amnesia,  for 
instance,  as  already  pointed  out,  is  well  recognized  as  a  manifestation  of 
dissociation.  In  these  very  cases,  then,  cited  by  Babinski  in  support  of  his 
thesis,  we  have  evidence  of  hysterical  manifestations  induced  by  something 
else  than  suggestion,  and  we  must  remember  that  this  cause  is  conditioned, 
at  least,  by  emotion.  It  may  also  be  pointed  out  in  passing  that  these  mental 
symptoms,  following  the  discharge,  may  be  brought  within  Babinski's  own 
definition  of  hysteria  in  that  they  are  capable  of  being  produced  experimentally 
by  suggestion. 

That  certain  symptoms  like  paralysis,  anesthesia,  dumbness,  deafness,  etc.. 
do  not  appear  until  a  later  period  may  be  a  fact,  as  a  matter  of  observation, 
but  the  real  question  is  why  do  these  particular  symptoms  appear  later,  while 
other  and  mental  symptoms  appear  at  the  height  of  the  emotional  discharge? 
It  is  a  question  of  the  why.  The  fact  that  seems  to  have  been  brought  out 
by  observation  during  this  war  is  that  the  hysterical  state,  manifesting  itself 
by  mental  dissociation,  can  be  induced  immediately  under  mental  stress  and 
strain  at  the  moment  of  the  emotional  discharge,  while  certain  other  symp- 
toms, in  the  great  majority  of  cases,  develop  only  after  a  period  of  incubation. 

Babinski  seems  to  assume  that  because  this  latter  class  of  symptoms 
develops  only  after  a  period  of  incubation  they  must  be  due  to  suggestion, 
particularly  to  heterosuggestion,  although  autosuggestion  may  be  the  genetic 
factor.  To  this  assumption  exception  may  be  taken.  That  many  hysterical 
stigmas — particularly  the  paralyses  anesthesias,  crises,  deafness,  numbness,  etc. 
— have  their  genesis  in  psychologic  factors,  there  can  be  no  doubt,  and  I  think 
that  since  1885  there  never  has  been  any  doubt.  That  we  have  all  known  for 
a  long  time.  But  this  is  far  from  saying  that  they  are  due  to  suggestion, 
whether  autosuggestion  or  heterosuggestion.  The  genesis  and  the  mechanism 
are  far  too  complex  for  such  a  simple  explanation.  They  may  be  called 
"defense  reactions,"  if  you  like,  according  to  one  theory;  but  the  psychologic 
mechanism  of  a  defense  reaction  is  complicated.  This  may  be  due  in  indi- 
vidual cases  to  mental  conflicts,  to  subconscious  mechanisms  of  different 
kinds,  etc. 

Babinski's  fundamental  error  is  in  not  recognizing  that  the  hysterical  state 
is  one  of  functional  dissociation  and  that  any  psychologic  factor  capable  of 
producing  such  a  dissociation,  whether  it  be  emotion  or  a  conflict,  is  capable 
of  producing  hysteria.  The  mechanism  by  which  individual  symptoms  is 
produced  is  another  problem.  It  may  be  suggestion,  as  we  all  know,  or  it  may 
be  a  very  complicated  mechanism  which  still   requires  solution. 

Dr.  Foster  Kennedy,  New  York  :  Hysteria  has  been  described  as  a  dis- 
sociation of  the  personality,  and  Colonel  Hurst  has  portrayed  that  dissocia- 
tion. But  he  must  have  appreciated  that  such  dissociated  personalities  were 
unstable,  and  I  should  like  to  have  him  say  a  few  words  about  the  disposal 
of  such  soldiers  after  cure — whether  an  attempt  was  made  to  educate  each 
man  to  be  a  more  stable  personality,  or  whether  disposal  was  made  of  him 
so  that  he  was  put  in  an  environment  where  easy  adaptation  was  made  pos- 
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sible  for  him.  Without  giving  this  information,  Colonel  Hur.st  is  apt  to  give 
too  easy  a  solution  of  the  problem.  1  am  in  entire  agreement  with  him 
regarding  the  functional,  emotional  and  "suggested"  character  of  the  so-called 
main  gele  described  by  Babinski  as  being  produced  by  reflex  neural  physio- 
logic block  consequent  on  trauma.  I  came  to  the  conclusion  that  probably 
every  wound  of  the  upper  extremity  was  associated  with  a  temporary  defensive 
immobilization;  the  man  feared  to  move  his  injured  arm,  and  if  he  were 
asked  if  he  could  do  so  he  would  invariably  reply  in  the  negative.  If  the 
medical  officer  took  such  a  statement  at  its  face  value,  the  seeds  of  hysteria 
were  immediately  sown.  The  improper  suggestions  which  colored  these  pictures 
and  produced  the  paralysis  were. almost  always  the  result  of  incomplete  medi- 
cal knowledge  on  the  part  of  the  medical  officer. 

Dr.  D.  J.  McCarthy,  Philadelphia :  I  might  say.  from  the  standpoint  of 
the  estimation  of  war  risk,  that  this  paper  is  of  great  value,  and  I  agree  with 
Colonel  Hurst  that  the  vast  majority  of  the  cases  which  he  describes  are  purely 
hysterical.  There  is  nothing  new  in  any  of  the  cases  shown,  and  those  of  us 
with  war  experience  during  the  last  four  years,  could  easily  duplicate  this 
group. 

I  am  not  willing  to  agree  with  the  statement  that  this  group  of  cases 
entirely  eliminates  the  Babinski  reflex  group.  In  1915,  I  saw  some  cases  that 
appeared  at  first  glance  to  be  functional,  but  which  proved,  on  further  study, 
to  have  an  added  element  not  altogether  organic — functional  in  a  different 
sense  from  the  purely  hysterical.  The  reflexes  were  sometimes  active,  some- 
times lost.  The  atrophy  wa>  sometimes  of  rapid  development  and  associated 
with  edema.  This  was  particularly  true  of  injuries  near  the  shoulder  joint  and 
of  the  shoulder  girdle.  It  was  more  common  in  pulverization  of  the  humerus. 
This  led  me  to  examine  a  series  of  cases  at  the  American  Ambulance  at  Xeuilly 
in  1915,  immediately  after  they  had  received  extensive  injuries  to  the  humerus, 
shoulder  joint,  etc.  I  found  that  there  was  sufficient  evidence  to  indicate  a 
reaction  of  the  peripheral  neuron,  and  its  spinal  segment,  as  shown  in  motor, 
trophic  and  reflex  manifestations,  to  lead  me  to  put  the  other  cases  into  a 
separate  group  to  which  I  gave  the  name  of  "metameric  functional  states." 
Even  after  recovery  these  patients  present  a  condition  of  reflex  disturbance, 
usually  in  the  nature  of  increased  reflex  activity  with  easy  fatigability,  more 
marked  in  the  affected  side  but  often  bilateral  in  distribution.  Since  1915 
I  have  seen  these  cases  both  in  army  and  civil  practice.  To  my  mind  they 
present  a  clear  cut  and  distinct  group,  somewhat  different  from  the  Babinski 
group,  but  more  limited  and  better  defined.  They  can  be  explained  by  the 
reaction  at  a  distance  of  the  spinal  segments  of  the  cervical  cord  directly 
concerned  with  the  sensory  supply  to  the  muscle  groups,  having  their  origin 
and   insertion  on  the  bone  extensively  injured. 

There  is  another  phase  of  the  subject  of  great  interest  to  me — the  relation 
of  war  risk  insurance  to  nerve  injuries.  In  a  majority  of  the  peripheral  nerve 
cases  studied,  a  series  of  symptoms  was  added  to  the  organic  group,  to  which 
I  gave  the  name  "functional  overflow."  These  hysterical  or  functional  symp- 
toms varied  in  extent,  and  could  easily  be  differentiated  from  the  organic 
symptoms.  I  may  say  that  this  functional  overflow  was  seen  not  only  in  the 
nerve  cases,  but  was  as  evident  and  as  equally  frequent,  in  the  heart  cases, 
gas  cases  and  other  visceral  diseases.  The  internist,  with  his  lack  of  interest 
in  nervous  diagnosis,  usually  overlooked  this  functional  overflow  to  the  detri- 
ment of  the  patient  and  of  the  army.  One  of  the  most  important  functions 
assigned  to  the  staff  in  the  institute  at  Vichy  was  to  strip  the  incoming  patient 
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of  functional  or  overflow  symptoms,  before  these  symptoms  became  fixed,  and 
to  chart  the  residual  organic  symptoms  for  the  benefit  of  the  surgeons  in  the 
United  States,  whose  duty  it  might  be  to  operate,  or  to  discharge  the  patient 
to  civil  life,  with  a  pension  based  on  percentage  disability.  Some  highly 
efficient  person  saw  fit  to  strip  every  field  card  of  these  valuable  records  at 
the  port  of  embarkation  for  some  reason  perceptible  only  to  an  army  type 
of  mind. 

Dr.  Hugh  T.  Patrick,  Chicago :  I  want  to  embrace  the  psychologic  moment 
to  say  a  word  about  Colonel  Hurst's  paper.  His  presentation  was  to  me  an 
illimitable  joy  because  it  was  a  demonstration  of  neurologic  renaissance  in 
England.  At  the  opening  of  the  war  the  English  were  less  prepared  than 
any  other  nation  to  understand,  and  consequently  to  treat,  the  war  neuroses. 
From  Colonel  Hurst's  presentation  and  from  the  reports  emanating  from  his 
hospital,  it  is  obvious  that  he  has  undertaken  and  is  succeeding  in  a  popular 
propaganda  for  education  of  the  English  medical  public  in  the  matter  of  the 
psychoneuroses,  especially  hysteria.  That  this  is,  or  was,  greatly  needed  is 
borne  out  by  his  categorical  statement  that  nearly  all  of  the  orthopedic  cases 
seen  by  a  neurologist  proved  to  be  hysterias  and  that  nearly  all  the  military 
rheumatic  cases  at  Bath  were  neurologically  shown  to  be  the  same  disorder. 

But  it  is  to  be  added  that  all  of  the  matter  so  graphically  presented  by 
Colonel  Hurst  has  already  been  embalmed  in  medical  literature — most  of  it 
for  many,  many  years. 

Lieut.-Col.  Arthur  F.  Hurst,  M.D.,  R.  A.  M.  C,  London,  England :  I 
should  like  to  point  out,  in  reply  to  Dr.  Prince,  that  my  definition  of  hysteria 
differs  from  that  of  Babinski  in  one  important  particular.  Babinski  believes 
that  hysteria  is  characterized  by  a  pathologic  state  of  mind  which  manifests 
itself  in  an  abnormal  liability  to  respond  to  suggestion,  as  a  result  of  which 
symptoms  are  produced.  In  contrast  to  this.  I  believe  that  there  is  no  such 
constant  underlying  mental  condition  and  that  an  abnormal  degree  of  sug- 
gestibility is  merely  a  predisposing  factor.  Until  actual  symptoms  have  been 
produced  by  suggestion,  hysteria  is  not  present.  I  believe  that  failure  to 
realize  this  has  resulted  in  a  very  large  number  of  cases  of  hysteria  remain- 
ing unrecognized.  My  definition  has  the  advantage  of  embracing  all  cases 
which  are  byr  common  consent  regarded  as  hysteria.  Although  some  such 
process  as  dissociation,  to  which  Dr.  Prince  referred,  may  take  place  in  many 
instances,  it  is  certainly  not  invariably  present.  Where,  for  example,  is  the 
dissociation  in  a  case  of  hysterical  vomiting,  in  which  the  vomiting  is  a 
sequel  to  that  orginallyr  produced  by  the  irritation  of  swallowed  gas?  The  con- 
dition is  certainly  hysterical,  as  it  is  produced  by  suggestion  and  is  curable 
with  extreme  rapidity  by  psychotherapy.  Such  a  man  may  have  been  normal 
in  every  way  before  he  was  gassed,  and  he  is  normal  in  every  way  after 
treatment  has  resulted  in  the  cessation  of  vomiting.  I  cannot  see  where 
dissociation  takes  place  in  such  a  case.  Dr.  Prince  referred  to  those  cases  of 
Babinski  in  which  the  history  showed  that  such  an  expression  of  dissocia- 
tion as  amnesia  or  stupor  was  present  at  the  onset.  Though  this  was  not 
uncommon  in  soldiers,  a  similar  history  was  not  obtainable  in  the  majority 
of  cases,  and  particularly  not  in  those  which  only  developed  after  they  reached 
the  base  as  the  result  of  a  suggestion  which  was  not  operative  at  the  front. 

Dr.  Kennedy  asked  about  the  after-history  of  these  patients.  We  always 
kept  them  in  the  hospital  for  some  time  after  the  removal  of  their  gross 
hysterical  symptoms,  so  that  the  effect  of  hard  work  could  be  observed,  and 
any   further   treatment   required   by   the   presence   of   associated   psychasthenia 
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or  neurasthenia  could  be  given.  In  the  vast  majority  of  monosymptomatic 
cases — such  as  hysterical  aphonia,  mutism,  deafness,  vomiting,  and  contrac- 
tures— the  man  was  sent  back  to  the  firing  line  after  a  preliminary  period  of 
home  service,  as  it  was  found  that  apart  from  the  particular  symptom  for 
which  he  was  admitted  to  the  hospital,  he  was  perfectly  fit.  The  subsequent 
histories  showed  that  these  men  were  not  more  liable  to  develop  neuroses 
in  the  future  than  other  soldiers.  On  the  other  hand,  patients  in  whom  a 
psychasthenic  element  was  well  marked  and  in  whom  there  was  evidence  of 
hyperadrenalism  and  hyperthyroidism  were  rarely  sent  back  to  military  duty. 
They  were  never,  however,  discharged  from  the  army  until  they  were  fit  to 
earn  a  living  in  civil  life.  Patients  with  so-called  cases  of  shell  shock,  in 
whom  hysterical  symptoms  developed  as  a  sequel  to  an  emotional  experience, 
could  be  sent  back  to  duty  when  they  were  treated  at  advanced  casualty  sta- 
tions, but  this  could  be  done  less  often  in  the  cases  of  patients  admitted  only 
after  the  symptoms  had  been  allowed  to  become  more  permanently  established 
by  months  of  over-sympathetic  treatment  in  hospital.  Many  of  these  men 
were  given  military  duty  at  home,  but  others  who  had  always  had  an  unstable- 
nervous  system  were  discharged  from  the  service — not,  however,  until  they 
were  fit  to  earn  a  living. 

In  reply  to  Dr.  McCarthy :  Our  investigation  of  a  very  large  number  of 
cases  of  paralysis  and  contracture  of  the  type  described  by  Babinski  as  of 
reflex  origin  convinced  us  that  at  the  stage  in  which  they  reached  us,  which 
was  rarely  less  than  three  months  after  the  onset  and  often  as  long  as  two 
or  three  years,  the  contracture  and  paralysis  were  invariably  hysterical  and 
removable  by  psychotherapy.  The  associated  changes  in  the  mechanical  and 
electrical  excitability  of  the  muscles,  the  alterations  in  the  deep  reflexes,  and 
the  vasomotor  disturbances  disappeared  instantaneously.  The  trophic  changes, 
of  course,  required  a  much  longer  period  before  they  disappeared. 


THE   MANAGEMENT   OF   PSYCHONEUROSES   IN   THE 
CANADIAN    ARMY 

LIEUT.-COL.     COLIN     RL'SSEL 
Consultant   in   Neuropsychiatry,   C.   A.   M.   C. 

MONTREAL,    l.W  AHA 

The  management  of  the  psychoneuroses  by  the  Canadian  Army 
Medical  Service  begins  really  in  England  and  is  carried  on  in  Canada. 
In  order  to  discuss  the  management  of  these  conditions  in  the  Canadian 
Army,  however,  it  is  necessary  to  consider  the  whole  system  that  was 
in  vogue  under  the  Royal  Army  Medical  Service  in  France.  The 
Canadian  Army  Medical  Service,  as  well  as  all  parts  of  the  Canadian 
Army  in  France,  was  an  integral  part  of  the  British  Army,  and  as  such 
came  directly  under  that  organization. 

It  is  not  my  intention  to  consider  in  detail  the  clinical  form  of  the 
psychoneuroses,  but  as  is  well  known,  these  conditions,  under  the 
term  "shell-shock,'*  quite  early  in  the  war  became  a  very  serious 
medicomilitary  problem  in  the  British  Army  as  well  as  in  the  armies  of 
all  the  Allies — to  say  nothing  of  the  armies  of  our  enemy. 

Owing"  chiefly  to  the  fact  that  these  conditions  were  not  fully 
recognized  in  the  beginning,  many  patients  were  evacuated  to  England 
who  would  not  otherwise  have  been,  and  the  depletion  of  manpower 
in  the  front  line  from  this  cause  became  a  very  serious  item.  Some 
confusion  was,  I  think,  also  caused  by  the  result  of  anatomic  investi- 
gations carried  out  by  Major  Mott,  who  showed  that  in  soldiers  killed 
as  the  result  of  explosions  without  showing  external  wounds,  minute 
hemorrhages  and  multiple  cell  changes  in  the  nervous  system  showed 
the  effects  of  concussion,  and  that  the 'cause  of  death  was  in  the  ner- 
vous system.  This  condition,  which  was  really  shell  concussion,  was 
very  soon  confused  with  the  clinical  condition  which  received  the  apt 
term  of  "shell-shock,"  but  which  on  closer  examination  was  shown  to 
be  rather  a  physiologic  or  psychologic  condition  without  any  organic 
anatomic  lesions.  The  first  really  systematic  effort  to  handle  this 
problem  in  France  was  the  establishment  of  a  sj>ecial  neurologic  hos- 
pital in  the  casualty  clearing  line  and  the  issviance  in  the  summer  of 
1917  of  the  army  form  W-3436,  and  the  instructions  to  medical 
officers  which  accompanied  it.  This  refers  to  officers  and  men  of 
other  ranks  who  without  any  physical  wound  became  noneffective  from 
physical  conditions  claimed  or  presumed  to  have  originated  from  the 
effects  of   British  or  enemy   weapons   in  action.     The  medical  officer 
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who  in  the  first  instance  dealt  with  such  a  patient,  when  it  was  neces- 
sary to  transfer  him  to  the  special  hospital  which  had  been  organized 
in  the  casualty  clearing  line,  was  instructed  not  to  record  any  diagnosis, 
but  to  enter  on  the  field  medical  card  the  letters  NYDN  i  nut  yet  diag- 
nosed nervous).  The  field  ambulance  through  which  this  man  was 
evacuated  was  responsible  for  bringing  him  to  the  special  hospital. 
These  hospitals  very  soon  got  the  name  of  shell-shock  hospitals.  If 
any  patient  inadvertently  arrived  at  the  base  without  having  passed 
through  the  special  hospital,  the  officer  commanding  the  base  hospital 
had  to  retain  that  patient  and  notify  the  local  administrator  of  medical 
service  of  the  army  concerned. 

The  expression  "shell-shock"  under  no  circumstances  was  allowed 
to  be  made  use  of  verbally,  or  be  recorded  in  any  regimental  or  casualty 
report,  or  in  any  hospital  or  any  medical  document,  except  in  cases  so 
classified  by  the  order  of  the  officer  commanding  the  special  hospital. 

In  the  cases  of  all  these  patients  admitted  to  the  special  hospitals 
and  those  who  through  inadvertence  slipped  through  to  the  base  hos- 
pitals, the  army  form  W-3436  had  to  be  made  out.  This  form  after 
giving  the  man's  name,  number,  rank  and  unit,  stated  that  the  indi- 
vidual had  been  admitted  to  the  special  hospital  on  such  and  such  a 
date,  through  such  and  such  a  field  ambulance.  A  description  of  his 
condition  on  admission  followed,  with  a  copy  of  the  man's  statement 
as  to  how  he  came  by  the  condition.  This  was  sent  immediately  to 
the  officer  commanding  the  man's  unit,  who.  after  lot  iking  into  the  case, 
gave  a  written  statement  whether  or  not,  in  his  opinion,  the  man  had 
been  under  exceptional  exposure  (that  is,  exposure  of  a  specific  nature 
more  intense  or  prolonged  than  that  which  others  in  the  same  area  of 
operations  endured  without  being  similarly  affected  thereby),  specify- 
ing briefly  the  nature  of  that  exposure.  In  the  case  in  which  this 
exposure  was  regarded  as  not  exceptional,  this  form  W-3436  was  sent 
by  the  (  ).  C.  of  the  unit  directly  to  the  "A"  (Adjutant's)  Branch  of 
the  division,  and  it  then  became  a  matter  for  army  headquarters'  inves- 
tigation. If  the  exposure  was  regarded  as  exceptional,  the  form  was 
returned  by  the  O.  C.  of  the  unit  to  the  O.  C.  of  the  special  hospital. 
who  was  then  responsible  for  ascertaining  that  any  points  which 
appeared  to  require  investigation  were  brought  to  the  notice  of  the 
army  headquarters  before  the  case  was  disposed  of.  It  was  his  duty 
also  to  notify  the  1).  A.  (i.  of  the  Third  Echelon  General  Headquarters 
of  the  classification  and  final  disposition  of  each  case. 

The  work  done  in  these  special  hospitals  was  wonderfully  effec- 
tive. The  following  is  a  report  for  the  month  of  August  from 
Xo.    .}    Canadian    Stationary    Hospital,    where    the    special    neun 
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work  was  being  done  by   Captains   F.   Dillon  and   Lawson  —  both  of 
the  K.  A.  M  C. 

Number  of  patient?,  admitted  during  August,   1917 132 

Relative   Proportions   of   Patients   Admitted: 

Shell  shock  wound 75  or  56.8% 

Neurasthenia  sick   57  or  43.2% 

Disposal  of  Shell  Shock  Wound  Cases: 

To  duty  64  or  85.3% 

To  base  11  or  14.7% 

Disposal  of  Neurasthenia  Cases  : 

To  dutv 32  or  56.9% 

To  base  25  or  43.1% 

Disposal  of  Both  Classes  of  Cases  Combined: 

To  dutv  96  or  72.7% 

To  base  36  or  27.3% 

TOTALS     FOR    FOUR     MONTHS 

April,    May,    June,    July,    1917.    before    the    introduction    of 

Army   Form  W-3436. 

Admissions  1,341 

Discharged  from  hospitals 1,173 

To  dutv  938  or  79% 

To  base  235  or  21% 

"Return"  cases   44  or  4.6% 

It  will  be  seen  from  the  above  analysis  that  43  per  cent,  of  the 
patients  admitted  into  the  "shell-shock"  special  hospital  are  cases  of 
neurasthenia,  that  is,  not  caused  by  exceptional  exposure,  but  indi- 
viduals presumably  showing  relative  impairment  of  power  of  endur- 
ance to  the  ordinary  strain  of  war.  Of  these,  56  per  cent,  were  suffi- 
ciently restored  by  treatment  to  be  sent  back  to  duty. 

The  remaining  57  per  cent,  of  admissions  are  cases  of  shell-shock 
wound.  These  are  the  ordinary  type  of  individual  who  have  been 
subjected  to  exceptional  exposure.  In  these  you  will  see  the  prognosis 
is  very  much  more  hopeful.  85  per  cent,  being  ultimately  capable  of 
being  returned  to  duty.  Of  both  classes  combined  (the  shell-shock 
wound  and  neurasthenia)  about  72  to  79  per  cent,  of  admissions  into 
the  shell-shock  division  were  made  fit  by  treatment  to  return  to  duty. 
The  remaining  20  to  30  per  cent,  were  transferred  to  special  hospitals 
at  the  base.  About  50  per  cent,  of  these  were  returned  to  some  sort 
of  duty  in  France.  The  remaining  50  per  cent.,  that  is,  10  per  cent, 
or  15  per  cent,  of  the  total,  were  evacuated  to  England.  For  a  long 
time  these  went  to  the  ordinary  general  hospitals.  In  the  organic 
cases  which  required  specialist's  attention,  such  as  orthopedic  cases 
or  wounds  of  the  brain,  the  sorting  out  was  done  in  France  and  the 
men  were  transferred  directly  to  special  hospitals  in  England.  It  was 
a  very  long  time  indeed  before  the  same  recognition  was  given  to  the 
psychoneuroses.  The  result  was  that  they  were  passed  from  one  gen- 
eral hospital  to  another,  and  by  the  time  they  did  reach  a  specialist, 
their  condition  was  very  firmly  fixed  and  difficult  to  influence. 
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CANADIAN     HOSPITAL    AT    RAMSGATE 

The  Canadian  Army  Medical  Service  has,  I  believe,  the  honor  of 
being  the  first  to  organize  a  special  hospital  for  the  treatment  of  these 
patients.  This  was  established  at  Ramsgate  in  November,  1915,  and 
was  designed  to  treat  both  orthopedic  and  neurologic  cases.  The 
(iranville  Hotel  was  taken  over  and  turned  into  a  hospital.  Its  special 
facilities  in  the  way  of  hot  air  baths,  electrical  baths,  Turkish  and 
Russian  baths  and  a  large  plunge  already  established  in  time  of  peace, 
made  an  excellent  basis  from  which  to  develop  a  mechanical  therapy. 
We  shortly  added  to  this  as  an  annex  the  Chatham  School  with  its 
technical  workshops,  its  grounds  and  gardens,  all  of.  which  were  used 
and  developed  for  occupational  therapy.  Instructors  in  all  lines  of 
occupation,  from  motor-mechanics  to  cigarette-rolling,  were  picked  out 
from  among  the  wounded  patients,  and  a  very  active  occupational 
therapy  was  instituted.  The  beneficial  result  was  most  evident  from 
the  start.  The  commanding  officer's  orderly  room  almost  went  out  of 
business.  Breaches  of  discipline  became  very  infrequent,  and  the 
morale  among  the  patients  was  very  much  improved.  Besides  this,  all 
the  splints  and  mechanical  apparatus  needed  in  the  hospital  were  made 
by  the  patients.  In  fact,  operating  room  furniture  was  made  for  other 
hospitals  as  well  as  our  own,  and  our  surgeons  had  any  special  instru- 
ments made  on  the  spot. 

In  the  early  days  of  this  hospital,  owing  to  its  unique  character  and 
the  fact  that  these  patients  suffering  from  functional  disturbances  of 
the  nervous  system  had  been  so  long  in  other  hospitals  where  conditions 
were  not  understood,  the  clinical  material  was  very  extraordinary  and 
the  results  obtained  by  treatment  were  striking. 

In  my  opinion,  it  would  have  been  advisable  in  the  Canadian  Med- 
ical Service  in  England,  to  have  developed  this  one.  or  possibly  two 
special  neurologic  hospitals,  and  to  have  had  all  suitable  cases  segre- 
gated. However,  in  spite  of  my  recommendations,  the  authorities  did 
not  consider  this  advisable,  and  the  result  was  several  smaller  neu- 
rologic clinics  developed  in  general  hospitals  wherever  there  happened 
to  be  a  medical  officer  with  neuropsychiatry  training  or  inclinations. 
As  far  as  the  treatment  of  the  men  was  concerned,  this  did  not  make 
any  material  difference,  but  owing  to  the  relatively  small  size  of  the 
majority  of  these  clinics  it  was  not  possible  to  use  them  to  any  extent 
as  schools  of  instruction  for  medical  officers  in  this  line  of  work. 
This  has  recently,  1  believe,  been  remedied  by  sending  Canadian  med- 
ical officers  for  course  of  instruction  to  some  of  the  British  special 
hospitals. 

To  the  number  of  war  neurotics  that  were  evacuated  to  England 
from  the  special  hospitals  in  France,  there  were  always  added  a  certain 
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number  that  developed  the  condition  in  England  either  previous  to 
their  going  to  France  or  on  recovery  from  wounds  or  exposure  to  gas, 
and  these  were  admitted  to  the  special  hospitals  in  England.  It  is 
impossible  to  form  an  estimate  of  what  percentage  were  returned  to 
duty  from  these  special  hospitals  owing  to  the  constantly  varying  con- 
ditions. In  the  early  part  of  1917,  from  the  Granville  Canadian  Hos- 
pital, upwards  of  60  per  cent,  of  the  patients  who  were  admitted  were 
returned  to  the  front.  With  the  establishment  and  proper  organiza- 
tion of  the  special  hospitals  in  France,  this  percentage  was  much 
diminished  at  a  later  period,  as  only  the  least  hopeful  cases  ever 
reached   England. 

THE     MANAGEMENT    op    THE    WAR     NEUROSES     IX     CANADA 

Major  General  Fotheringham,  the  Director  Ceneral  of  Medical 
Service^  in  Canada,  who  before  the  war  was  Associate  Professor  in 
Medicine  at  Toronto  University,  has  shown  the  greatest  appreciation 
of  the  importance  of  this  work  and  the  difficulties  to  he  met  with  in 
this  department  of  the  Medical  Service,  and  has  given  us  at  all  times 
his  utmost  support. 

The  principles  underlying  the  treatment  of  these  patients  in  Canada 
may  be  summarized  as  follows  : 

1.  The  direct  transference  of  all  patients  of  this  type  coming  from 
overseas  into  special  neurologic  hospitals. 

2.  The  segregation  of  patients  of  this  type  who  had  already  returned 
to  Canada  for  the  purpose  of  treatment  into  these  special  hospitals, 
under  the  care  of  specially  trained  medical  officers. 

3.  The  retention  of  these  patients  in  these  hospitals  until :  (a)  They 
are  tit  for  some  form  of  military  duty;  (b)  they  are  fit  to  pass  under 
their  own  control;  (c)  they  are  discharged  as  having  come  to  a  ter- 
mination of  treatment. 

4.  At  the  termination  of  treatment  these  patients  appear  before  a 
standing  medical  board  composed  of  medical  officers  of  the  special 
neurological  institution,  and  its  decision  is  final  in  regard  to:  (a) 
either  return  to  duty  and  reclassification;  (b)  or  discharge  from 
.-ervice.  The  reclassification  of  the  soldier  returned  to  duty  from  a 
neurological  hospital  may  not  be  altered  except  on  the  recommenda- 
tion of  the  standing  medical  board  of  that  hospital,  or  of  one 
of  the  other  neurological  hospitals. 

5.  In  the  case  of  a  man  discharged  from  a  neurological  center  to 
his  own  control,  whose  disability  later  recurs,  we  have  arranged  with 
the  Department  of  Soldiers'  Civil  Re-Establishment  that  he  be  returned 
to  the  special  neurological  hospital  for  treatment.    There  is  thus  estah- 
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lished  a  continuity  of  treatment  and  supervision  which  has  been  found 
most  effective. 

6.  On  discharge,  the  pensionable  disability,  if  any  exists,  is  esti- 
mated by  the  special  medical  officers  who  have  had  this  patient  under 
observations ;  they  act  as  advisors  to  the  pension  commissioners  in  these 


cases. 


Special  neurological  centers  have  been  established  in  connection 
with  the  military  hospital  at  Montreal,  Toronto,  Winnipeg  and  Van- 
couver. A  fifth  one  is  in  the  process  of  being  opened  at  Halifax. 
These  centers  serve  their  surrounding  districts. 

It  is  taken  as  an  axiom  that  all  functional  nervous  disorders  are 
curable — provided  the  desire  for  cure  is  present  in  the  patient.  It  is. 
therefore,  ordered  that  no  soldier  suffering  from  a  gross  objective 
functional  disability  shall  be  discharged  from  the  army.  All  such  cases 
which  continue  obstinately  resistant  to  treatment  shall  be  sent  to  the 
Dominion  Neurological  Center  at  Montreal  for  observation  and  final 
disposal.  Hysterical  conditions  in  patients  warrant  no  pension  or 
gratuity.  Where  hysterical  disability  is  associated  with  lesions  due  to 
organic  diseases,  the  hysterical  manifestations  are  not  to  be  taken  in 
account  in  estimating  the  amount  of  pension.  Patients  with  well 
marked  neurasthenic  conditions — even  without  objective  disturbances 
— mav  receive  a  small  gratuity,  but  the  feeling  is  that  it  is  not  wise  to 
give  such  cases  a  pension. 

These  special  centers  are  located  in  specially  planned  pavilions 
which  are  a  part  of  the  general  military  hospital,  so  that  we  have  avail- 
able all  laboratory  assistance.  Consultation  with  orthopedic  surgeons 
or  any  of  the  other  specialists  is  convenient,  and  the  physiotherapeutic 
department  with  its  baths,  massage,  electrical  treatment  and  gym- 
nasium are  at  our  disposal. 

The  work  that  is  being  done  by  the  medical  officers  in  these  special 
hospitals  has  been  very  satisfactory,  and  one  can  say  that  in  this  class 
of  patient,  which  is  probably  the  most  difficult  to  deal  with,  they  are 
turning  these  men  out  fit  for  civil  life.  The  following  is  a  synopsis 
of  the  monthly  report  of  cases  discharged  during  one  month  from  a 
-ingle  military  neurological  center:  During  the  month  forty-seven 
patients  were  discharged;  eight  of  these  were  suffering  from  organic 
injury  ;  while  some  of  the  latter  were  improved  and  their  pensionability 
lessened,  not  much  was  to  be  expected,  and  these  cases  will  not  be 
considered  in  the  following  estimate: 

Thirty-nine  patients  who  had  suffered  from  psychogenetic  dis- 
abilitv  were  discharged  during  the  month.  The  average  estimated 
disability  on  admission  in  these  casts  was  67  per  cent.  The  average 
stay  in  hospital  prior  to  their  admission  to  the  neurological  center  was 
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fifteen  months.  The  average  disability  for  civil  life  on  discharge  from 
neurological  centers  was  nil.  Sixty-seven  per  cent,  disability  repre- 
sents in  pension  money  $390.00  a  year — supposing  the  man  is  a  private, 
and  he  is  unmarried — so  that  the  saving  per  annum,  for  one  months' 
work  in  this  neurological  center,  amounted  at  the  lowest  estimate  to 
$15,210.00,  to  say  nothing  of  the  gain  to  the  country  in  turning  these 
men  back  capable  of  productive  occupation. 


THE     MECHANISM     OF     THE     WAR     NEUROSES 

SIDNEY     1.     SCHWAB.     MIX 
Professor  of  Clinical   Neurology,   Washington   University   Medical   School 

ST.   LOUIS 

The  importance  of  the  war  neuroses  for  peace  conditions  lies 
chiefly  in  two  things:  its  mechanism  and  its  therapy.  These  two  things 
are  capable  of  utilization  in  the  practical  problem-  presented  by  the 
neuroses  as  they  appear  in  the  clinics,  hospital-  and  practice  of 
neurologists. 

Since  a  therapy  of  the  neuroses  must  be  based  on  a  conception  of 
their  mechanism,  these  two  aspects  of  the  question  are  intimately 
related. 

By  mechanism  is  meant  the  coordinating  factors  in  the  production 
of  a  neurosis  in  so  far  as  they  represent  an  integrating  structure.  It  is 
obvious  that  this  kind  of  consideration  implies  the  examination  of 
>everal  factor  group.-:  first,  the  individual  as  represented  in  this 
instance  by  his  nervous  system  ;  second,  the  traumatic  incidents  asso- 
ciated with  warfare  in  its  various  phases;  third,  the  reaction  of  this 
nervous  system  to  such  traumata.  The  end-result  is  a  type  of  war 
neurosis  and  stands  out  as  a  kind  of  crystallization  of  the  hard  won 
adaptation  or  compromise  to  the  ever  present  contingency  of  partici- 
pation in  the  activities  of  warfare. 

An  analysis  of  these  several  factor  groups  should  give  a  workable 
scheme  of  the  cause,  the  purpose  and  the  machinery  of  the  war 
neuroses. 

The  basis  of  a  study  of  this  kind  should  be  a  sufficiently  large 
number  of  cases  seen  under  the  varying  conditions  of  warfare,  so  that 
the  soldier  may  be  studied  as  pearly  as  possible  at  the  first  inception 
of  the  traumatic  impact,  whatever  its  nature  may  be.  and  down  through 
the  various  phases  in  the  development  of  the  neurosis. 

It  implies  observations  of  forward  areas,  forward  neurological 
stations,  special  base  hospitals  and  so  on.  down  to  convalescent  camps, 
home  hospitals,  and  then  in  the  stage  of  active  contact  with  previous 
environment.  A  study  of  the  anticipatory  type  of  neurosis  on  the  way 
up  to  the  front  is  essential  to  get  the  complete  story. 

A  good  deal  of  what  I  have  to  say  on  this  subject  has  been  set 
down  in  a  paper  published  in  the  Archives  of  Neurology  of  May.  1918, 
under  the  title  of  "War  Neuroses  as  Physiological  Conservations."  I 
mention  this  now  more  to  indicate  the  conception  of  the  war  neuroses 
that  has  developed  in  my  own  mind  than  any  desire  to  emphasize  that 
article. 
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The  war  neuroses  appear  to  me  to  be  physiologic  conservations, 
the  purpose  oi  which  is  to  protect  the  individual  against  either  experi- 
encing or  re-experiencing  the  varying  traumata  of  warfare.  The  pur- 
posive character  of  a  neurosis  must  be  admitted  before  this  conception 
can  be  accepted.  The  evidence  of  this  is  derived  partly  from  the  study 
of  numerous  instances  in  which  the  neurosis  developed  as  a  measure 
of  protection  in  the  face  of  an  immediate  event  and  tended  to  disappear 
when  the  necessity  of  this  protection  was  no  longer  present. 

The  further  evidence  of  the  purposive  character  of  a  neurosis  is  to 
be  found  in  the  study  of  the  defense  system  present  in  all  living  things 
to  counteract  the  destructive  agencies  met  with  in  the  struggle  for 
existence.  The  physiological  system  of  defense,  of  which  perhaps  the 
phenomena  of  fatigue  is  the  best  example,  blood  pressure  variations, 
the  polyglandular  functions  brought  into  activity  by  emotional  stresses 
are  sufficient  to  indicate  the  general  line  of  reasoning  followed.  The 
chemical  reactions  shown  by  immunity,  the  protective  influence  of 
changed  anatomical  relations,  such  as  hypertrophy  of  heart  muscles 
and  arteriosclerosis,  are  suggestive  that  defensive  reactions  are  the 
most  usual  methods  employed  against  the  incidental  destructive 
agencies  in  the  conflict  of  life. 

By  analogy  it  may  be  admitted  that  a  similar  system  of  protection 
exists  in  what  might  be  designated  as  the  psychological  sphere,  and 
in  this  territory  the  neuroses  for  the  most  part  find  their  place.  Apart 
from  analogy,  numerous  studies  by  the  several  methods  of  investiga- 
tion such  as  hypnotism,  psycho-analysis,  or  any  other  type  of  analytical 
study,  has  established  the  fact  that  the  neuroses  are  in  the  main  pro- 
tective or  defensive  in  type.  Admitting  this,  and  it  would  seem  impos- 
sible to  refuse  to  do  this,  then  the  purposive  character  of  the  neuroses 
follows.  This  gives  them,  therefore,  a  place  in  the  defensive  system 
of  the  organism,  and  as  such  they  can  be  objectively  studied  in  the 
same  way  as  other  conditions  found  in  the  living  organism  which  result 
from  changes  produced  in  the  course  of  adaptation  to  conditions  which 
threaten  its  integrity. 

In  giving  to  the  neuroses  the  characteristic  of  purposeness,  the 
as>umption  is  not  made  that  this  purpose  is  conscious,  or  has  the 
quality  of  awareness.  The  purposeful  plan  of  a  neurosis  arises  fre- 
quently from  its  utter  necessity  to  the  individual,  so  that  it  must 
possess  also  a  degree  of  automatism  approaching  that  of  a  reflex. 
The  neuroses,  therefore,  should  be  thought  of  as  purposeful  elabora- 
tions of  a  series  of  coordinated  defense  reactions.  This  places  the 
individual  in  such  a  condition  of  neutrality  to  the  activities  in  which 
he  may  be  called  on  to  participate  that  for  the  time  being  at  any  rate 
he  is  saved  from  exposure  to  whatever  traumatism  with  which  they 
may  be  associated.     The  neurosis,  therefore,  protects  him  from  either 
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re-experiencing  a   set   of   traumatically  laden   experiences   or  experi- 
encing those  which  by  anticipation  he  is  prepared  to  rind  as  destructive 

as  the  actual  experiences. 

In  the  war  neuroses  we  are  dealing  with  a  given  set  of  traumata. 
chiefly  of  a  violent  character,  in  which  elements  most  destructive  to 
the  human  organism  are  found.  So  destructive  are  these  that  they 
stimulate  into  activity  the  most  fundamental  of  all  instincts ;  that  is, 
self  preservation.  In  the  civilian  neuroses  it  is  seldom  that  the  pro- 
tective quality  of  the  neurosis  is  activated  by  so  deep  seated  an  instinct 
as  this.  For  in  these  conditions  are  found  factors  clue  to  social  and 
economic  stress  of  one  kind  or  another,  which  set  into  activity  the 
secondary  instincts.  In  the  further  study  of  the  civilian  neuroses 
important  use  of  these  secondary  instincts,  and  of  course  the  second  of 
the  primitive  instincts,  the  sexual  instinct,  in  its  broadest  conception, 
should  be  made.  In  the  neuroses  of  war,  however,  there  stands  out 
this  primitive  instinct  of  self  preservation  and  its  most  powerful 
activating  force  the  emotion  of  fear. 

If,  therefore,  the  conception  of  the  war  neuroses  as  a  primitive 
purposeful  defense  system  and  its  activating  agency,  the  instinct  of 
self  preservation  with  its  emotional  stimulus,  fear,  be  admitted,  then 
the  ground  work  of  the  mechanism  is  laid,  which,  when  set  into  activity 
under  given  conditions  and  under  the  influence  of  personal  reactions, 
results  in  the  various  clinical  pictures  to  which  the  term  war  neuroses 
is  given,  or  shell  shock,  the  term  used  in  the  British  army. 

Before  taking  up  the  various  instances  leading  up  to  the  produc- 
tion of  the  neuroses  in  the  soldier,  a  definite  statement  of  my  view  as 
to  certain  much  discussed  points  must  be  made: 

First,  there  is  a  small  percentage  of  cases,  probably  under  2  per 
cent.,  in  which  there  is  evidence  of  a  definite  change  in  the  nervous 
system  produced  by  concussion.  These  cases  are  not  primarily  war 
neuroses,  but  the  symptoms  are  capable  of  organization  into  the  typical 
clinical  pictures  of  war  neuroses  as  a  subsequent  phenomenon.  These 
cases  are  types  of  severe  concussions  in  which  the  structures  of  the 
nervous  system  are  so  severely  shocked  or  disturbed  in  their  con- 
tinuity that  traces  of  this  change  can  be  demonstrated.  Globulin  in 
the  spinal  fluid,  some  increase  in  the  cell  content,  or  in  some  instances 
change  in  the  optic  disk  have  been  described. 

Second,  any  soldier  whatever  his  past  history  may  have  been  and 
without  any  evidence  of  neuropathic  inheritance  and  without  any 
marked  neuropathic  tendency  may  under  proper  conditions  become 
the  subject  of  a  war  neurosis. 

Third,  such  soldiers  who  belong  to  any  of  the  so-called  neuropathic 
types  will  probably  develop  a  war  neurosis  more  readily  and  recover 
from  it  less  readily  than  the  strictly  normal  individual. 
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Fourth,  a  great  percentage  of  uncured  cases  belong  to  the  neuro- 
pathic class. 

Fifth,  the  presence  of  a  severe  wound  of  any  kind  furnished  so 
adequate  a  defense  in  the  aforementioned  scheme  that  the  necessity  of 
a  neurosis  did  not  arise. 

A  soldier  going  to  the  front  area  or  in  the  process  of  his  training 
for  that  period  is  more  or  less  constantly  under  the  influence  of  a 
series  of  automatic  repressive  exercises.  Some  of  these  have  to  do 
with  the  anticipation  which  tends  to  arouse  in  him  the  emotional  con- 
sequence of  an  expected  series  of  experiences.  The  outward  evidence 
of  this  emotion  naturally  is  not  evident  or  perhaps  it  is  sidetracked  by 
various  substitute  actions  following  the  well-known  freudian  rule. 
The  normal  soldier  soon  becomes  accustomed  to  his  environment  and 
-hows  no  evidence  of  the  conflict  which  is  being  carried  on  in  his  con- 
sciousness. Inhibition  or  repression  becomes  automatic,  habitual,  a 
reflex.  He  is  not  consciously  concerned,  therefore,  with  anything  that 
has  not  the  touch  of  reality  and  he  lives  chiefly  and  is  interested  chiefly 
in  his  environmental  contact.  There  are  certain  things  he  must  not  do. 
and  there  are  certain  emotions,  traces  of  which  he  must  not  show.  His 
own  sense  of  soldierly  conduct,  plus  the  grip  of  discipline  and  that 
greater  and  more  intangible  thing  called  morale  all  aid  in  fixing  the 
repression  tendency  until  it  becomes  habitual.  Such  evidences  of  fear 
as  he  feels  are  prevented  from  becoming  dynamic  or  from  translating 
themselves  into  muscular  activity  by  the  necessity  of  his  position  as 
a  soldier,  whatever  the  special  activity  of  his  position  happens  to  be. 
Such  a  typical  soldier,  I  believe,  will  never  develop  and  can  never 
develop  a  war  neurosis,  unless  an  event,  or  series  of  events,  happens 
to  him  which  has  the  tendency  to  lessen  the  grip  which  habitual  inhibi- 
tion has  upon  him.  Whenever  there  comes  to  him  a  series  of  events 
which  tend  to  weaken  him  physically  or  mentally  so  that  inhibition 
needs  his  conscious  attention  then  the  preliminary  or  favoring  elements 
in  the  production  of  a  war  neurosis  are  set  going.  These  in  the  order 
of  their  importance,  as  shown  by  experience,  are  fatigue,  loss  of  sleep, 
hunger  and  thirst,  worry,  responsibility,  uncertainty,  and  the  general 
lowering  of  discipline  and  morale.  The  condition  thus  produced  favors 
the  production  of  a  state  which  permits  the  self  preservation  instinct 
to  have  full  control  and  to  act  in  the  only  way  this  instinct  can  act ; 
that  is.  in  the  production  of  some  muscular  effort  which  tends  to 
shelter  the  individual  from  whatever  destructive  agency  is  in  sight : 
flight,  concealment,  immobility,  are  the  common  maneuvers  which 
result.  The  soldier  cannot  adopt  these  measures  of  defense  as  a  gen- 
eral rule  and  there  is  substituted  one  of  the  types  of  the  war  neuroses. 

There  are  two  kinds  of  traumata  which  are  commonly  met  with  in 
the  histories  of  cases  of  war  neuroses.     Both  of  these  act  similar  to 
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shock  process  and  both  of  them  have  the  capacity  to  produce  dissocia- 
tion phenomena  in  consciousness.  One  is  a  suddenly  acting  shock 
effect  mechanically  produced  which  acts  in  the  manner  of  a  concussion ; 
the  other  finds  its  shock  result  primarily  in  the  emotional  sphere. 
Both  of  them  render  the  soldier  either  confused,  dazed  or  unconscious. 

The  mechanically  produced  shock  is  usually  due  to  the  explosion 
of  a  shell  in  the  neighborhood  of  a  soldier  by  which  he  i>  concussed, 
stunned,  tossed  about,  thrown  to  the  ground  and  at  times  buried.  The 
emotionally  overloaded  experiences  are  any  of  the  numerous  unex- 
pected, sudden  and  terrifying  events  which  occur  either  to  the  soldier 
or  of  which  he  is  a  witness.  Commonly,  these  experiences  leave  him 
untouched  physically,  but  so  disturb  the  vasomotor  mechanism  that 
consciousness  is  suddently  lost,  or  is  gradually  or  partially  lost.  In 
both  instances  a  period,  sometimes  long  and  sometimes  short,  inter- 
venes in  which  the  soldier  k»es  his  self  control  and  enters  into  a 
condition  of  daze,  confusion  and  automatism.  Inhibition  is  completely 
lost  and  the  self  preservation  instinct  tends  to  act  unrestrained  by  any 
exercise  of  conscious  or  automatic  inhibition.  The  recently  acquired 
results  of  discipline  or  morale  tend  to  disappear  completely,  and  the 
soldier  for  the  time  being  acts  as  an  instinctive  and  primitive  organism, 
under  the  guidance  of  the  most  primitive  of  impulses;  that  is.  of  self 
preservation. 

For  the  development  of  a  neurosis,  or  rather  in  order  to  start  the 
soldier  on  the  way  to  a  neurosis,  two  circumstances  are  necessary. 
First,  there  must  be  a  mechanism  by  which  the  initial  symptoms  result- 
ing from  the  traumatic  experience  tend  to  become  fixed,  and  there  also 
must  be  introduced  a  means  by  which  the  symptoms  thus  fixed  may 
become  elaborated.  Therefore,  fixation  and  a  state  of  acceptance  or 
suggestibility  furnish  the  necessary  mechanism  to  this  end. 

It  is  in  the  period  of  returning  consciousness  when  the  soldier  is 
dazed  and  only  dimly  aware  of  his  surroundings  and  only  partially  in 
touch  with  the  military  environment  that  these  two  factors  act  with 
a  surprising  promptness  and  definiteness.  It  is  here,  too,  that  the  ten- 
dency toward  fixation  of  the  last  conscious  act  of  mechanical  defense 
becomes  through  habituation  an  objective  symptom  which  by  repeti- 
tion often  completely  dominates  the  clinical  picture.  Movements  of 
dodging,  bizarre  movements  of  the  hands  to  protect  the  face  against 
the  blinding  flashes  of  an  explosion,  ticlike  movements  of  the  head  and 
neck,  gross  choreiform  movements  of  warning,  signaling,  fixed  atti- 
tudes of  the  liamN  and  trunk,  fleeing  movements  of  the  legs,  spastically 
fixed  positions  of  the  extremities,  etc.,  are  found  on  returning  conscious- 
ness to  have  become  automatic  and  divorced  from  conscious  nmtrol 
through  the  mechanism  of  dissociation  resulting  from  the  acute  shock 
process.     The  blindness  resulting  from  the  Hash  of  an  explosion,  the 
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deafness  due  to  the  sudden  impact  of  air  in  the  auditor}-  canal,  the 
dislocation  of  the  speech  function  into  muteness  comes  about  in  this 
fashion.  1  mention  these  few  symptoms  to  illustrate  what  is  conceived 
to  be  the  origin  of  such  symptoms  and  not  in  any  measure  to  describe 
the  resulting  clinical  picture.  Many  a  soldier  at  the  stage  of  returning 
consciousness  has  become  diverted  from  becoming  a  subject  of  war 
neuroses  by  the  setting  into  activity  of  two  counter  currents.  These 
act  as  neutralizing  agents  to  the  further  stereotyping  and  elaboration 
of  symptoms.  (  hie  has  to  do  with  awakening  in  the  soldier's  mind  the 
previously  obliterated  inhibition  ;  the  other  is  through  the  agency  of 
skilfully  rendered  neurological  treatment.  If  both  of  these  things 
happen  to  be  present  then  the  soldier  gradually  regains  his  former  con- 
dition and  the  acute  symptoms  tend  to  disappear,  and  within  some 
hours  to  a  few  days  he  is  in  condition  to  take  up  again  his  duty  as  a 
soldier.  If  neither  is  at  hand;  that  is.  if  in  the  soldier's  personal 
make-up  there  doe-  not  happen  to  be  enough  residue  to  start  the 
counterflow.  and  if  he  escapes  intelligent  handling,  neurologicaily  or 
otherwise,  he  automatically  surrenders  himself  to  developing  neurosis 
and  reaches  the  base  hospital  as  a  well  established  example  of  one  of 
the  numerous  types  of  war  neuroses. 

This  effort  at  re-establishment  may  take  place  at  any  time  from 
the  moment  when  some  trace  of  consciousness  is  present  to  the  period 
of  transportation  and  stay  in  a  hospital.  This  part  of  the  mechanism 
has  been  termed  the  convalescent  conflict. 

The  further  removed  the  patient  is  from  the  actual  combat  zone ; 
that  is,  front  area  in  the  broad  sense,  the  more  difficult  will  restora- 
tion be. 

This  brief  outline  of  the  mechanism  is  a  mere  framework  out  of 
which  the  various  types  of  the  neuroses  may  develop,  and  as  such  be 
classified  according  to  the  mechanism  set  going  in  each  particular  case. 
The  particular  kind  of  neurosis  that  develops  represents  the  personal 
reaction  of  the  individual ;  his  own  reaction  type  to  psychical  traumata  ; 
his  previous  personal  neurological  experience ;  his  own  tendency  to 
processes  of  dissociation;  his  imitative  faculty;  and  his  automatic 
acceptance  or  suggestibility.  This  personal  equation  is  influenced  also 
by  what  might  be  termed  his  autonomic  reflex  formula,  or  what  may 
be  described  more  concretely  as  his  own  characteristic  type  of  fear 
reaction.  In  this  way  hysterical  dissociation  results  from  the  acute 
shock  process  as  the  simplest  and  crudest  kind  of  defense  reaction  with 
its  fixations  of  initial  symptoms.  The  anxiety  neurosis  comes  into 
being  when  the  conflict  takes  on  an  ethical  quality;  due  to  the  con- 
sideration of  the  various  factors  entering  into  the  question  of  right 
and  wrong,  inadequacy,  sense  of  duty  as  an  officer,  etc. 
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Neurasthenia,  psychasthenia  and  the  other  clinical  types  which  I 
have  outlined  each  has,  I  believe,  a  mechanism  capable  of  this  kind  of 
analysis  and  presents  variations  which  can  he  clinically  differentiated. 

Two  important   considerations   may  be  emphasized  in  concluding 

this  hrief  outline. 

First,  war  neuroses  represent  in  general  a  compromise  between  a 
soldier's  manifest  duty  and  the  pull  away  from  this  in  the  direction  of 
self  preservation.  This  compromise  shows  itself  by  one  of  the  various 
kinds  of  war  neuroses. 

Second,  the  particular  clinical  variety  shown  in  each  case  represents 
the  personal  response  of  the  individual  to  the  traumatic  incidents 
which  his  nervous  system  has  to  meet  and  for  which  no  adequate 
adaptation  is  possible  except  through  a  war  neurosis. 

DISCUSSION 

Dr.  Hugh  T.  Patrick,  Chicago:  I  think  Dr.  Schwab's  conception  of  the 
psychoneuroses  is  not  only  correct  hut  practical  and  should  he  carried  ovei 
into  civil  practice.  I  gather  that  he  believes  that  the  psychoneuroses  of  civil 
life  are  not  exactly  this  conservation  process  which  constitutes  the  mechanism 
of  war  neuroses.  In  many  of  the  civil  cases,  instead  of  using  the  word  con- 
servation we  might  use  the  word  satisfaction,  which  really  amounts  to  the 
same  thing.  The  principles  of  treatment  so  successfully  carried  out  in  the 
army  should  he  the  goal  toward  which  we  should  strive  in  all  like  conditions 
of  civil  life,  though  successful  treatment  of  the  latter  is  much  more  difficult. 
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Modern  thought  and  modern  investigation  are  forcing  us  into  a  con- 
cept of  energy  in  its  relation  to  the  human  individual  which  is  beyond 
complete  comprehension.  That  is,  the  whole  idea  of  it  is  beyond  the 
grasp  of  any  one  man  ;  its  unexplored  ocean  is  too  vast  and  too  minutely 
tilled  with  fact  for  its  exploration  by  any  Mngle  investigator.  At  the 
best  each  worker  must  trim  his  own  little  airship  and  set  forth  on  some 
particular  current  and  search  there  for  the  details  of  life,  health,  effort, 
power,  in  short  of  human  dynamics.  In  medicine  alone  there  are  many 
such  pathways.  One  may  pursue  some  definite  nerve  tracts  with  this 
energy  concept  in  mind  ;  another  the  interrelations  of  the  somatic  path- 
way- in  their  general  physiological  functioning ;  the  attention  of  another 
may  follow  more  fully  the  psychical  relations  of  any  or  many  of  these. 
Each  such  current  pursued  will  yield  untold  revelations  in  regard  to  the 
-torv  of  the  capture,  transformation  and  release  of  energy  by  which 
human  life  no  less  than  any  other  form  of  life  proceeds.  And  these  cur- 
rents will  cross  and  yield  of  their  interest  the  one  to  the  other  and  draw 
the  one  from  the  other  so  that  the  complexity  of  the  interchange  of 
energy  as  well  as  the  added  power  and  interest  thus  obtained  for  life, 
resulting  in  every  increasing  opportunity,  will  gradually  come  to  be 
appreciated. 

As  we  really  press  into  this  subject  in  the  future  it  must  mean  an 
intensive  interest  upon  every  detail.  Some  of  these  facts  we  begin  to 
sense  and  many  are  yet  to  be  discovered,  which  make  these  pathways 
in  the  unmeasured  ocean  of  human  interests  and  human  existence 
vibrant  and  teeming  with  the  energy  process.1 

The  theory  of  the  Brownian  movements  was  hardly  the  beginning  of 
the  story.  Our  current  phrases  of  the  measure  of  human  energy  in 
terms  of  calories,  or  force  of  gravity,  or  atmospheric  pressure  are  but 
the  few  chips  which  broke  from  the  workman's  initial  blow  when  he 
first  dreamed  of  penetrating  the  fastnesses  of  the  mountain  interior 
where  the  heat  and  energy  of  centuries  lay  buried.  Only  here  we  are 
coming  to  no  buried  slumbering  material.  While  we  have  slept  or  begun 
to  look  with  the  scarcely  opened  eyes  of  a  timid,  untutored  intellect  the 
process  has  gone  on  in  all  its  detail,  in  all  its  power,  yet  with  defects 

♦Published  in  the  Journal  of  Nervous  and  Mental  Diseases.  December,  1919. 
1.  Osborn.  H.  F. :    Origin  and  Evolution  of  Life,   1917. 
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and  limitations  winch  it  should  be  the  labor  of  this  intellect  in  the  future 
to  clear  away. 

One  pathway  at  a  time  is  enough  on  which  to  attempt  to  point  out 
something  of  the  unseen  but  ceaseless  capture,  transformation  and 
release  of  energy  and  the  effort,  now  foiled  and  disturbing,  now  success- 
ful and  health-producing,  which  has  gone  on  in  the  individual  and  in 
the  human  race. 

The  present  discussion  would  follow  that  of  speech  and  the  dynamic 
power  of  the  word  Symbolism.  Energy  containers,  energy  carriers  have 
had  to  be  prepared  all  along  the  way  of  progress.  Energy  was  there  in 
light,  heat,  gravity,  chemisms,  motion,  inertia  (  for  the  sake  of  discus- 
sion some  things  have  to  be  assumed,  without  further  argument)  -  then 
somehow  elements  were  grouped  together  under  the  action  of  these 
forces  so  that  life  as  we  know  it  was  formed.  This  life  had  certain 
properties  in  its  constitution  which  made  it  dependent  upon  the  energy 
about  it  and  which  gave  it  the  power  of  taking  hold  at  once  of  this 
energy.  Life,  however,  is  marked  chiefly  by  the  quality  of  growth  in 
extension  and  intensification.  This  determined  its  pathway  of  action 
toward  the  energy  about  it.  It  must  not  only  seize  the  energy  through 
its  protoplasmic  structure,  transform  it  there  and  then  put  it  forth,  in 
this  very  process  and  as  either  cause  or  effect  of  its  power  of  growth 
it  must  unceasingly  devise  newr  means,  new  carriers  for  all  three  proc- 
esses upon  energy.  It  must  obtain  more  from  the  universe  around  it, 
this  increasing  amount  of  energy  must  be  more  completely  handled,  this 
action  upon  it  must  force  new  pathways  of  discharge  and  the  cycle 
begins  again  with  further  expansion.  Therefore  in  the  course  of  ages 
these  transformers  of  energy,  human  machines,  devised  various  means 
of  intercommunication,  which  in  its  elaborated  human  form  we  call 
speech. 

Not  all  at  once  could  life's  necessity  arrive  at  the  marvelous  power 
and  variety  and  effectiveness  of  language  as  it  is  used  to-day,  nor  energy 
find  itself  in  such  highly  extended  and  perfected  yet  plastic  form.  A 
long  road  had  to  be  pursued,  a  mechanical  pathway  laid  down  and  estab- 
lished with  all  the  experimental  caution  and  exactitude,  and  safeguarded 
by  all  the  apparent  and  practical  fixity  which  are  the  admiration  and 
wonder  of  the  neuro-anatomist  of  to-day.  Yet  in  this  security,  this 
apparent  fixity  of  the  work  of  ages,  what  is  actually  taking  place?  What 
took  place  there  while  the  pathways  for  sound  production  and  for  sound 
reception  were  prepared?  The  process  is  one  and  the  same,  an  unend- 
ing dynamic  movement.  The  chemistry  and  physics  of  protoplasm  are 
ceaselessly  at  work  and  always  have  been.  They  have  reached  out  after 
the  energy  which  spread  around,  they  have  seized  it,  stored  it  and  trans- 

1.  Schiller  F.  C.  S. :    Riddles  of  the  Sphinx,  1912. 
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formed  it  and  scut  it  forth  and  in  so  doing  have  enlarged  the  capacity 
for  those  selfsame  processes,  so  that  the  world  steadily  gives  greater 
opportunity  to  the  human  heing,  his  capacity  grows,  his  psychic  hunger 
and  need,  too,  and  his  need  for  more  perfection  and  for  clearer  under- 
standing in  this  energy  process  in  which  he  is  engaged. 

Thus  the  perfected  mechanism  of  speech  and  hearing  were  prepared 
and  over  this  passed  and  passes  in  activity  another  factor  which  the 
chemical  and  physical  properties  of  protoplasm  took  to  themselves  as  an 
aid  and  it  might  be  said  a-  a  reward.  A  psychic  clement  entered  some- 
where, at  the  start  it  would  seem,  which  was  the  reaction  upon  the  acting 
protoplasm  of  this  energy  process  with  which  it  was  occupied.  This 
inevitably  became  then  a  stimulating  factor  and  with  increasing  com- 
plexity of  form  and  function  it  grew  to  the  immeasurable  extent  of 
feeling  reaction  and  fresh  stimulus,  which  to-day  is  the  desire  of  the 
individual  as  a  i^'Iiole.  The  combined  series  of  tropisms  of  the  human 
machine,  coordinated  throughout  by  the  entire  nervous  system  in  it- 
adaptation  to  the  herd.  It  has  far  outstripped  its  predecessors  and  must 
be  recognized  by  neurology  and  psychiatry  to-day,  or  more  broadly  by 
all  who  study  human  effort,  as  the  chief  of  energy  agents.  Protoplasmic 
chemistry  and  physics  must  serve  the  larger  purpose  of  the  psychic  in 
the  seizure,  transformation  and  fresh  release  of  energy." 

Its  part  in  the  establishment  and  fashioning  of  speech  and  hearing 
pathways  must  be  largely  conjectured.4  Its  share  in  the  present  use  of 
these,  its  involvement  in  any  disturbance  of  these,  its  satisfaction  and 
the  power  that  accrues  from  this  in  the  successful  and  increasing  use  of 
them  is  a  large  part  of  our  study.  Sometimes  this  is  obvious.  Wagner 
is  the  recognized  master  of  sound  as  expressed  through  the  poetic  word 
and  through  divinest  harmonies  of  music.  Yet  he  says  that  he  was  a 
poet  first,  and  when  he  began  his  work  music  as  a  form  of  expression 
was  to  him  like  an  unaccustomed  language  which  he  had  only  acquired. 
It  was  not  his  mother  tongue.  But  so  well  did  it  and  it  alone  express 
what  must  supplement  the  message  of  his  speech  that  he  learned  it  more 
thoroughly,  made  it  more  completely  his  and  it  became  to  him  the  lan- 
guage, he  says,  in  which  he  thought  and  felt  and  through  which  his  feel- 
ing found  adequate  expression.  To  speak  in  our  energy  terms,  his 
psychic  interest  reached  out  for  further  expression  and  stimulated  him 
consciously  upon  humanity ;  and  the  psychic  interest,  which  was  his 
innate  love  for  music,  formed  itself  into  energy  pathways  which  time  i> 
proving  inexhaustible. 

So  is  it  in  a  less  marked  degree  with  all  speech  and  language.  Xot 
consciously  but  unconsciously  man  has  made  words,  with  the  aid  of  his 

3.  Ritter:    The  Organism  as   a   Whole.   1919. 

4.  Ariens  Ka.ppers  :    Location  of  Nuclei  of  Midbrain,  .1.  Nerv.  &  Ment.  Di>.. 
1919. 
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prehuman  ancestor,  no  doubt,  because  he  has  felt  though  not  under- 
stood the  necessity  for  a  larger  and  wider  self  expression.  Not  that 
alone,  but  he  has  come  to  this  need  of  a  larger  expression  because  first 
there  was  the  constantly  increasing  need  for  more  capture  of  energy, 
more  work  upon  it  within  himself  and  then  followed  the  giving  of  it  out. 
In  all  this  the  sound  apparatus,  through  hearing  and  sound  production, 
were  playing  their  part  and  building  up  a  most  important  and  extensible 
group  of  energy  pathways,  that  of  the  more  vague,  less  definable  area  of 
music  and  tree  sound  expression  and  the  more  definite  but  still  immeas- 
urable one  of  speech. 

That  which  makes  this  fact  in  the  realm  of  all  three  of  the  greatest 
psychic  importance  is  the  kinetic  value  contained.  This  exists,  perhaps 
to  a  slight  degree,  in  an  imitative  sense  in  sound,  more  subtly  in  music, 
but  most  definitely  kinetisized  in  the  realm  of  speech  and  language.  It 
is  this  that  gives  the  latter  their  wide  and  peculiar  power  and  it  is  in  the 
symbolism  which  language  represents  that  we  must  seek  for  the  real 
psychic  meaning  and  value.  For  the  symbol  is  just  this  from  the  energic 
point  of  view.  It  i>  in  its  turn  the  simple  container  of  energy.  The 
history  and  development  of  desire  and  its  striving  through  growing  age> 
of  cultures  show  continually  how  it  overflows  any  container  or  pathway 
by  which  it  may  be  expressed.  So  the  symbol  must  be  that  which  in  the 
course  of  time  comes  to  express  the  first  direct  chemicophysical  needs, 
the  more  complex  organic  wants  which  have  grown  out  of  these  and 
far  more  the  social  reactions.  This  is  the  interpretation  in  feeling  and 
the  further  desire  that  arises  in  it  and  sweeps  the  gamut  of  human 
experience  from  the  lowest  reactive  sensation,  through  all  the  range  of 
more  primitive  passions  and  their  concrete  expression  on  up  into  the 
most  remote  resymbolizations  of  human  intellectual  thought  with  its 
ever  present  emotional  accompaniment. 

Now  it  is  well  known  that  this  cannot  all  become  conscious  Con- 
scious awareness  could  not  attend  to  all  this  at  once  even  as  it  might 
appear  in  one  line  of  action.  The  various  cultural  psychic  layer-  which 
constitute  the  individual  mind  are  too  numerous  and  far  reaching  and 
the  physical  accompaniment  or  basis  of  sensation  and  activity  which 
would  accompany  all  these  would  be  too  vast.  Besides  they  are  for  the 
most  part  too  inacceptable  to  the  cultural  standard  which  exists  at  the 
top.  Yet  they  cry  for  expression  by  the  force  and  vitality  which  they 
preserve  within  themselves  no  less  than  because  of  the  multiplicity  of 
stimuli  which  constantly  call  them  forth  through  our  fellow  beings  and 
other  objects  of  the  external  world.  We  may  not  paint,  we  may  not 
dance  nor  write,  we  may  not  shout  nor  sing  nor  >peak  with  all  or  with  a 
large  part  of  the  feeling  we  would  express.  Not  only  the  feeling,  but,  to 
a  great  extent,  the  idea  which  accompanies  it.  and  which  would  repre- 
sent it  in  expression,  i-  more  than  inacceptable  to  our  own  cultural 
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selves  as  well  as  to  the  society  in  which  we  move.  Yet.  on  the  other 
hand,  as  psychoses  and  psychoneuroses  are  forcibly  revealing,  this  can- 
not be  safely  repressed.  The  individual  is  in  danger  of  being  over- 
thrown by  the  force  of  the  "fires  which  in  me  burn"  and  beside  this  a 
large  portion  of  the  power  and  force  of  the  individual's  life  may  go 
unused  in  a  world  which  needs  every  bit  of  his  expenditure. 

Just  here  the  human  brain  built  up  its  own  great  remedy,  its  own 
great  healthy  compromise  in  the  symbol.  The  symbol  in  act.  in  decor- 
ative art,  in  religious  custom,  in  sound  but  most  elaborately  and  exten- 
sively in  speech  and  language  has  been  prepared  and  is  still  being  pre- 
pared and  modified  with  the  changes  and  evolutions  of  life  to  perform 
this  great  service.  It  forms  the  great  means,  particularly  in  this  latter 
form  of  language,  whereby  the  hidden  and  obscure  desire  with  its  idea 
is  touched  and  its  energy  secured  while  it  still  covers  and  obscures  the 
actual  meaning  of  these,  so  that  the  higher  cultural  standard  is  satisfied 
and  has  found  its  own  full  representation.  For  language  is  no  static 
thing.  Even  while  it  is  in  the  mouth  of  the  last  speaker  or  under  the 
pen  of  the  writer  it  must  take  its  color  and  force  from  his  mental  life. 
In  this  life  intellect  plays  an  alert  but  most  delimited  part,  that  of  guid- 
ing and  selecting  and  arranging  the  vast  horde  of  feeling  "pressing 
against  the  portals  which  would  fain  leave  it  outside."  Each  word  lives 
and  breathes  anew  then  as  it  passes  into  action  and  this  means  that  it 
performs  its  physiological  function  as  symbols.  In  this  way  it  stretches 
the  tentacles  of  thought  and  feeling  out  toward  the  external  world  for 
its  energy  store,  through  this  it  restrains  and  contains  this  energy  while 
it  digests  and  assimilates  and  transforms  it  into  usable  form.  Through 
it.  it  reaches  forth  again  with  a  satisfaction  of  expenditure  which  could 
come  so  thoroughly  and  effectively  in  no  other  way.  Through  it,  it  has 
poured  that  energy  over  into  a  form  which  the  other  objects  of  the  world 
can  and  will  take  for  further  transformation.  A  definite  creation  has 
taken  place,  the  chief  and  only  really  satisfying  act  of  life,  and  through 
it  a  contribution  has  been  made  to  the  process  which  we  have  called 
evolution. 

Furthermore,  this  has  taken  place  through  a  means  which  has  satis- 
fied the  various  levels  of  interest  without  offending  any  others,  a  task 
absolutely  impossible  with  the  unlimited  graduations  of  human  interest 
and  human  desire  except  through  a  symbol.  For  concisely  the  symbol 
may  be  defined  again.  It  is  that  tool,  admirably  exemplified  in  the 
word,  which  gathers  into  itself  the  feeling  and  idea  from  many  or  all 
levels  of  human  desire.  It  so  lightly  and  suggestively  expresses  them 
that  expression  is  unwittingly  given  to  those  which  are  hidden  and 
emphasis  is  laid  upon  those  which  are  obvious  and  permitted  so  that 
they  in  turn  serve  both  to  obscure  and  to  suggest  the  others.     It  is  not 
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in  the  form  of  the  word  alone,  nor  in  its  definite  conscious  meaning,  nor 
in  its  history,  nor  in  any  of  its  characteristics  that  this  symbolic  capacity 
exclusively  lies.  It  is  not  in  the  motor  expression  of  the  word,  though 
this  together  with  the  sight  and  form  of  the  letters  are  all  factors  which 
give  it  value,  as  a  means  of  expression.  This  is  shown  by  dream 
analysis  as  well  as  by  phonetic  and  orthographic  peculiarities.  It  is  all  of 
these  and  a  great  deal  more.  It  meets  admirably  the  requirement  of 
the  feeling  life  which  has  built  up  the  psychic  part  of  the  organism — 
and  probably  brought  about  the  evolution  of  intellect  to  be  its  guide  and 
control  at  the  top.  Feeling  and  intellect  seek  always  that  larger  expres- 
sion, that  larger  capacity.  No  other  pathway  which  the  organism  pro- 
vides is  sufficient.  The  somatic  falls  far  short.  Even  the  psyche 
through  its  feeling  and  intellect  is  continually  confronted  and  hounded 
by  the  necessity  for  increasing  capacity,  the  urge  to  take  more,  use  more, 
give  more,  which  makes  the  drive  of  life.  Men  and  women  do  not  grow 
sick  from  this,  never  from  too  great  energy  drive,  though  plenty  of 
warnings  from  well-meaning  friends  surround  the  busy  energy-hand- 
ling individual.  They  only  do  not  understand  what  we  have  all  been 
slow  to  understand,  that  it  is  only  the  blocking  of  the  pathways,  the 
hindrance  to  this  innate  urge,  which  is  life  itself,  that  causes  disturbance 
and  suffering  and  overthrow.  Such  blind  busybodies  would  often  check 
the  use  of  the  symbol.  They  fear  its  possible  meaning  if  one  of  its 
obscure  facets  peeps  through.  They  are  horrorstruck  if  the  blocked 
impulse  has  pushed  such  a  facet  forcibly  into  the  light,  as  when  for 
example  the  failure  of  repression  has  sometimes  forced  the  symbolic 
word  to  turn  over  and  its  more  primitive  meaning  has  come  uppermost, 
as  often  has  happened  in  the  formation  of  a  neurosis. 

No  ;  energy  only  demands  more  outlets  as  well  as  more  inlets  and  life 
responding  to  the  stimuli  from  without  and  within  seeks  to  discover  and 
to  create  these  and  so  establishes  its  power  more  and  more.  And  so  as 
feeling  and  intellect,  the  two  divisions  of  psychic  life,  find  the  pathways 
through  the  chemistry  and  the  physics  of  protoplasm  too  narrow,  the 
organic  vital  activities  inadequate,  they  must  extend  their  capacity  and 
power  through  a  superkinetic  agent,  the  symbol.  The  symbol  becomes 
the  great  energy  container,  and  the  great  comprehensive  device  of  dis- 
charge back  to  the  world  outside. 

This  is  repeated  that  it  may  be  more  definitely  applied  to  the  lan- 
guage symbol.  There  is  a  relative  trend  toward  fixity  about  language 
and  without  this  the  linguistic  symbol  would  fail  of  it-  great  value.  It 
must  be  able  to  grasp  and  hold  fast  much  meaning  which  pertains  to 
ages  which  lie  behind,  to  possibilities  which  lie  far  ahead,  and  to  the 
limitless  territory  of  the  present-day  intercommunication.  Vet  this 
fixity  must  be  to  a  large  extent  only  apparent,  for  the  word  is  the  tool 
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of  a  constantly  fluctuating  life.  Not  only  must  it  represent  the  dis- 
tinctive use  by  each  individual  at  each  different  moment  of  employment, 
but  it  must  remain  fluid  to  catch  and  even  to  a  certain  extent  to  mold 
into  a  permanent  form  the  gradual  change  of  social  interest  and  culture. 
Language  is  therefore  a  container  of  what  has  been,  it  is  also  the  sug- 
gestive  and  plastic  symbol  of  what  may  he.  The  language  symbol  has 
therefore  a  most  important  part  to  play  in  revealing  through  its  study 
how  much  desire,  its  feeling  and  idea,  have  heen  stored  up  within  it, 
how  much  energy  expression  of  the  past  it  contains,  how  much  this  is 
still  seeking  activity  and  therefore  often  causing  disturbance  through 
lack  of  understanding  of  it.  It  has  also  an  important  function  in  our 
carving  of  our  way  into  the  future. 

Every  word  then  as  a  symbol  contains  in  its  history  in  fullest  meas- 
ure "a  monograph  on  the  cultural  history  of  mankind,''  as  Mauthner 
has  said.  He  has  been  quoted  at  the  beginning  of  a  study  of  the  word 
"symbol"  itself,  a  study  to  be  found  in  Schlesinger's  "Geschichte  des 
Symbols,"  and  which  affords  excellent  illustration  of  the  symbolic  nature 
of  a  word  in  its  history  in  the  energic  sense  in  which  a  symbol  has  just 
been  defined.  Here  as  everywhere  in  the  search  for  beginnings  which 
lie  far  back  in  the  past  one  cannot  be  on  perfectly  sure  ground  in  regard 
to  all  details  and  much  must  be  omitted  as  unknown.  Some  things, 
however,  are  indisputable  and  to  these  belong  the  variety  of  meanings 
and  usages  gathered  into  this  particular  word,  its  various  forms  of  feel- 
ing expression  as  it  grows  over  into  other  words.  The  study  reveals 
the  long  history  of  the  word  and  its  wanderings  of  meaning  through  the 
ever  changing  panorama  of  human  experience  and  human  necessity  and 
de>ire.  It  is  evident  also  that  the  word  passes  from  a  more  distinctly 
concrete  usage,  more  clearly  related  to  the  simpler  physical  activities 
which  first  occupy  man,  and  then  extends  itself  very  gradually,  with 
great  variety  and  graduation  of  meaning  to  various  indirect  meanings. 
These  gradually  grow  more  abstract  but  never  lose  a  physical  dehnite- 
ness  which  breaks  out  again  and  again  into  new  shades  of  concrete 
meaning,  which  then  again  pass  into  more  abstract  ideas.  Thus  it 
serves  excellently  to  illustrate  the  meaning  we  have  given  to  the  symbol 
as  the  energy  vehicle  of  the  past  and  as  containing  an  inexhaustible 
capacity  as  such  for  the  present  and  the  future.  As  a  symbol  this  word 
symbol,  in  the  presentation  it  here  receives,  is  richly  suggestive  of  the 
many  more  things  which  it  contains  in  its  symbolic  function  than  those 
which  are  outlined  in  the  discussion.  Dream  analysis  and  the  continually 
richer  wealth  of  hidden  meaning,  which  a  word  is  there  found  to  con- 
tain, stimulate  speculation  as  to  how  much  more  fully  a  complete  mono- 
graph of  this  word  would  have  to  be  written  if  its  symbolism  were 
really  exhausted. 
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The  word  symbol  was  simple  in  its  beginning  and  in  its  simplicity 
expressed  a  common  but  fundamental  physical  activity.  Its  progenitor- 
are  the  Greek  root  bal,  to  throw,  and  the  prefix  syn,  together.  Bal  is 
perhaps  traceable  to  an  older  yal,  to  drop  down,  to  pour  forth.  Both 
of  these  roots  have  passed  under  many  forms  into  various  tongue-. 
carrying  their  original  meaning  and  adding  to  it  as  they  go  down 
through  the  years,  and  altering  so  that  their  offspring  contain  a  richly 
suggestive  or  symbolic  inheritance.  It  is  interesting  to  note  how  the 
original  idea  of  throwing  together  maintains  itself  and  repeats  itself  as 
it  returns  in  some  new  usage,  and  with  added  affective  elments.  It  can 
be  followed  in  an  interesting  evolution  through  a  direct  reference  to  the 
separating  and  meeting  again  of  friends  where  the  actual  physical  mate- 
rials of  recognition,  such  as  the  halves  of  a  disk  or  a  ring,  were  the 
tokens  of  recognition  and  received  the  name  of  symbola  as  their  desig- 
nation. This  idea  extends  itself  into  the  widely  developed  principle  and 
custom  of  guest  friendship  with  all  its  significance.  When  the  char- 
acter falls  below  the  cultural  level  of  the  love  feast  the  word  is  taken 
to  carry  on  the  acceptable  idea  contained  in  the  assembling  together, 
the  banquet. 

It  denotes  very  early  the  confluence  of  streams  and  if  it  may  be 
related  in  its  root  to  gal  the  original  word  is  found  again  in  a  quite 
separate  form  but  still  with  the  idea  of  union,  or  perhaps  the  result  of 
union.  This  is  in  the  English  well  and  the  German  word  quelle,  source. 
fountain,  with  their  corre-q>onding  verb  forms.  Another  sensuous 
course  which  the  word  has  pursued  lies  in  its  dialectic  use,  to  weave  or 
plait,  a  fact  which  gives  it  close  association  with  the  commonly  found 
sexual  connection  with  the  idea  of  nets  and  plaiting  and  the  like.  This 
use  of  it  appears  so  far  back  in  the  world's  history  that  Schlesinger  asks  : 
"Where  there  in  general  a  kind  of  work  which  was  practiced  earlier  than 
plaiting  or  weaving,  which  in  earliest  times  surpassed  that  in  importance. 
the  production  and  the  products  of  which  were  constantly  before  men's 
eves?  The  joining  together,  winding  one  into  the  other,  the  binding 
together  of  the  material,  is  the  most  essential  part  of  this  handicraft 
and  a  nimble  plaiter  appears  to  move  the  twigs  or  straw,  rushes,  fibers 
or  hair  so  rapidly  that  it  might  in  all  justice  be  called  throwing  them 
together,  that  is,  syinballeiii  and  the  work  symbole.  In  this  way  the 
original  concrete  meaning  of  symbole  might  be  given  as  the  uniting  of 
different  parts  into  a  whole,  which  first  appeared  quite  as  a  sense  percep- 
tion before  the  eyes  in  the  plaited  work."  When  we  consider  the  many 
more  primitive  concrete  activities  which  the  savage  mind  consciously 
compared  to  the  sexual  act  and  its  results,  such  for  example  as  the 
worldwide  production  of  tire,  i-  it  difficult  to  suppose  that  this  earlier 
more  important  work  might  have  fern  sexual  procreation  itself  which 
would  have  si 1  forth  with  the  utmost  importance? 
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At  any  rate  if  we  may  accept  this  on  the  basis  of  primitive  lore  and 
the  testimony  of  the  unconscious  through  psychoanalysis,  we  have  hut 
a  most  instructive  example  of  the  gradual  climbing  of  a  word  in  its 
symbolic  character  up  through  various  concrete  physical  grades  over 
into  its  more  abstract  and  advancing  cultural  meanings,  while  it  retains 
the  force  and  interest  which  gives  it  its  lasting  and  comprehensive  value 
as  a  symbol.  Perhaps  no  word  illustrates  so  well  as  this  same  symbol 
the  extensive  territory  in  thought  and  feeling  which  one  single  word 
may  cover  in  its  journeyings  and  its  transformations.  It  is  found  later 
widely  in  use  in  the  Christian  religion  and  has  come  there  to  stand  for 
the  highest  religious  sublimations  and  aspirations,  yet  without  losing 
its  reference  more  or  less  distinct  to  its  original  sensuous  concrete  char- 
acter. How  in  fact  may  a  word  ever  lose  such  reference,  since  the  high- 
est thought  process  is  never  independent  of  its  accompanying  physical 
activity  and  sensations.  "Human  thinking."  says  Mauthner  again, 
"which  after  all  is  only  a  hardly  perceptible  human  physical  action"  (ein 
leises  menschliches  Handeln). 

Psychoanalytic  literature  is  full  of  the  actual  unconscious  content  of 
the  symbol,  that  which  gives  it  one  side  of  its  energic  value.  The 
importance  of  this  cannot  be  overestimated  for  the  understanding  of 
the  inner  life  that  is  seeking  expression  of  the  disturbances  which  follow 
upon  incomplete  or  unsatisfactory  expression.  It  is  equally  important 
for  the  correct  valuation  and  cultivation  of  all  forms  of  cultural  expres- 
sion and  the  continual  use  of  human  speech  in  such  unfolding  as  well 
as  in  all  ordinary  intercourse.  Equal  emphasis  must  be  laid,  however, 
upon  the  other  side  of  symbolism  and  the  dynamic  significance  of  this. 
It  contains  in  abundant  and  active  measure  what  Alaeder  and  others 
have  called  the  prospective  or  preparing  function  of  the  dream.  Dacien, 
quoted  by  Schlesinger,  calls  the  symbol  the  "cradle  of  morality,"  and 
Glatz  (also  from  Schlesinger)  says  that  its  great  cultural  service  lies  in 
the  fact  that  under  favorable  conditions  it  may  itself  further  the  com- 
munal feeling.  The  examples  given  of  our  word  symbol  would  certainly 
support  this  latter  statement  at  least,  nor  could  its  moral  influence  be 
omitted. 

It  would  be  well,  however,  to  inquire  more  definitely  what  this  may 
mean.  Is  not  this  again  because  as  a  symbol  a  word  is  able  to  carry  with 
it  the  vital  contact  it  has  had  with  life  at  all  its  stages  of  development 
and  opportunity?  It  represents  earlier  opportunity  for  simpler  and 
more  direct  gratification  and  then  the  later  stages  of  repression  when 
the  force  of  the  desire  could  still,  however,  escape  to  a  certain  extent 
under  some  later  guise  of  the  word,  and  so  the  word,  always  close  to 
desire  whether  gratified  or  not,  obtains  a  force  it  would  otherwise  be 
without.     The  word  crystal,  as  it  were,  contains  the  very  heart  of  the 
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human  impulse  like  a  limpid  imprisoned  drop,  but  has  added  to  it  also 
the  later  accretions  of  accepted  and  then  discarded  cultural  standards 
and  through  these  all  there  is  yet  an  effulgence,  a  shimmering  force 
which  glows  also  round  about  the  outer  surface  of  the  crystal,  radiat- 
ing upon  the  present  and  future  and  drawing  these  to  its  still  vital  and 
vitalizing  symbolic  self.  To  borrow  Bergson's  words,  "It  concentrates 
in  its  indivisibility  all  that  has  been  perceived  and  what  the  present  i> 
adding  to  it  besides." 

Moreover,  it  is  always  reaching  out  toward  the  environment  of  the 
present,  through  the  present  into  the  future.  Thus  it  builds  the  com- 
munal feeling,  thus  it  cradles  and  nurtures  morality.  There  is  no  tool 
which  the  unconscious  mind  of  man,  later  assisted  by  the  guidance  01 
conscious  intellect,  has  so  well  devised  as  this  of  human  speech.  There 
is  no  more  flexible,  more  concentrated  and  powerful,  no  more  uni- 
versally adaptable  form  of  symbol  than  that  which  language  supplies. 
Therefore  there  is  no  more  complete  and  active  and  sensory  gratifica- 
tion of  sound  producing  and  sound  receiving  pathways.  It  invites  the 
participation  with  these  of  other  sensory  and  motor  areas.  In  its  far 
greater  comprehensiveness  of  psychic  response  and  memory  it  repre- 
sents all  the  varieties  of  motor  activity  and  sense  preceptions  of  the  past. 
It  represents  them  in  their  most  basic  physicochemical  forms,  in  the  vital 
organic  activities  which  may  come  consciously  and  permitted  into  activ- 
ity to-day  or  may  have  fallen  under  the  social  ban  and  so  be  relegated 
only  to  the  sphere  of  memory,  even  unconscious  memory,  and  of 
ungratified  desire.  It  includes  all  the  psychic  interpretation  which  may 
represent  only  discarded  standards  and  permissions  of  the  past,  or 
those  which  rise  to  demand  greater  consideration  and  opportunitv  than 
conscious  thoughts  is  able  at  present  to  give  them.  It  adds  to  all  these 
the  tendency  and  trend  of  human  desire  toward  higher  and  greater 
things,  so  that  it  prepares  a  better  way  for  the  solution  of  the  unsatisfied 
unconscious  cravings  and  powers  and  at  the  same  time  directs  this 
tendency  and  force  of  desire  along  new  and  inspiring  pathways,  teach- 
ing the  deeper  nature  even  to  alter  the  character  of  its  desires  and 
strivings  after  attainment.  The  word  symbol,  therefore,  cradles  all  of 
the  past  and  search  must  be  made  carefully  and  minutely  and  patiently 
to  find  and  understand  it.  It  contains  in  it  all  the  possibilities  of  the 
future  in  it^  expansion  and  constant  revaluation  both  of  human  capabil- 
ity and  of  the  environment  where  this  finds  its  opportunitv.  In  its  past 
the  word  symbolism  reveals  the  story  of  the  capture,  transformation  and 
relea-r  of  energy  ami  contains  its  lessons  ami  its  revelations  for  under- 
standing the  complexities  of  the  present  and  the  opportunities  of  the 
future.     In  its  own  present  capacities  and  future  opportunities  it  is  at 
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once  the  container  and  the  efficient  tool  for  the  expression  of  human 
life  and  for  the  nourishing,  stimulating  and  putting  forth  of  its  creative 
activity.     The  symbolism  of  the  word  is  an  index  of  humanity  which  no 
historian  and  no  practical  psychologist  can  fail  to  read  and  to  apply. 
64  West  Fifty-Sixth  Street. 

DISCUSSION" 

Dr.  Walter  Timme,  New  York:  I  pass  rapidly  over  the  physiologic  and 
dynamic  treatment  of  the  suhject  with  simply  the  statement  that  I  believe 
Dr.  Jelliffe  does  not  use  the  word  energy  in  the  right  sense.  When  Dr.  Jelliffe 
talks  of  our  receptors  of  '"energy"  and  containers  of  "energy"  he  does  not 
mean  energy,  but  energy  liberation.  Energy  is  work  done  along  a  given  path; 
this  work  within  us  may  be  in  the  direction  of  locomotion  or  the  production 
r>f  heat,  or  the  activity  of  mental  processes.  This  energy  remains  latent  within 
us  until  it  is  set  free — mayhap  by  physical  stimuli,  mayhap  by  symbolic.  We 
produce  energy  within  us  with  the  help  of  certain  agents,  whose  combination 
is  simply  the  transmutation  from  extraneous  supplies — such  as  food,  air.  sun- 
shine— into  easily  awakened  indigenous  compounds.  Passing  over  that,  we 
then  come  to  the  various  theories  regarding  the  thymus  and  parathyroid  in 
the  production  of  tetany  Uhlenhuth  was  compelled  to  advance  his  theory  that 
the  thymus  produced  a  toxin  because  to  him  there  was  no  choice  left.  It 
had  been  shown  that  an  overacting  thymus,  when  the  parathyroids  were  nor- 
mal, produced  in  an  animal  a  tendency  toward  tetany  and  that  tetany  could 
be  relieved  by  calcium  salts  injected  into  the  blood  vessels.  If  in  an  animal 
with  normal  thymus  we  remove  the  parathyroids,  the  same  thing  occurs,  namely, 
a  marked  tendency  of  the  animal  to  progress  to  tetany,  which  can  again  be 
averted  by  the  feeding  of  calcium  salts.  In  other  words,  the  thymus  produces 
something  which  conduces  toward  tetany  in  the  animal,  and  which  is  excreted 
by  means  of  the  parathyroids.  Whether  or  not  this  can  be  made  applicable 
in  so  broad  a  sense  as  Dr.  Jelliffe  has  presumably  made  use  of.  is  left  for 
further  thought  and  more  or  less  critical  reading  of  Dr.  Jelliffe's  paper  when 
published. 

Dr.  Smith  Ely  Jelliffe,  Xew  York:  Just  one  word  with  reference  to 
Dr.  Timme's  discussion  in  which  I  think  he  tends  to  prove  the  points  I  have 
tried  to  bring  out:  What  we  know  about  the  transforming  power  of  the 
chlorophyl  system,  while  as  yet  very  far  from  complete,  does  tend  to  point 
out  that  the  kinetic  vibratory  light  energy  is  transformed  into  a  new  set  of 
combinations  which  we  call  starch,  cellulose,  etc.  The  chemical  equation  is 
fairly  well  known  although  it  is  not  certain  what  part  the  manganese  plays 
in  the  enzyme  action,  nor  are  we  in  precise  touch  with  the  photo-electrical 
processes.  That  the  latter  exist  is  well  known.  All  that  I  have  assumed  is 
that  in  addition  to  food  there  are  other  types  of  stimuli  or  energy  sources, 
which  in  a  manner  analogous  to  the  transforming  capacity  of  the  chlorophyl 
-y^tem.  kindly  offered  me  as  an  illustration  by  Dr.  Timme,  produce  responses 
in  the  human  being  and,  all  taken  together,  have  made  man  the  organism 
he   is.   capturing,   transforming   and   releasing  these   cosmic   energy   sources. 

I  then  go  on  to  try  to  indicate  that  the  gradual  formation  of  the  symbol 
is  as  an  energy  container  and  how  it  is  utilized  at  the  intake  and  the  outgo 

tems  of  the  human  beings.  The  visual  purple  of  the  rods  and  cones  is  an 
interesting  analogue  of  the  chlorophyl  system,  but  vastly  more  complicated  as 
they    represent    an    involutionary    synthesis    of    probably    millions    of    years    of 
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photoreceptive  experiences.  This  great  time  element  during  which  the  evolu- 
tion of  form  as  a  structuralization  of  experience  has  taken  place  is  rarely 
grasped  by  any  of  us,  and  we  are  all  too  prone  to  accept  the  impossibly 
trivial  as  adequate  explanations  for  the  enormous  complexities  bound  up  in 
this  evolutionary  mechanism.  The  trivial  explanation  is  our  defense  reaction 
to  prevent  effort  to  understand  these  complex  dynamics  of  life.  Uhlenhuth 
says  that  feeding  the  larvae  of  certain  newts  up  to  a  certain  point  with  thymus 
will  produce  tetany-like  results  ;  we  agree  with  him,  but  when  he  says  it  is 
due  to  a  toxin  in  the  thymus,  we  wait — the  toxin  hypothesis  is  so  orthodox 
that  we  suspect  its  usefulness.  It  is  so  obvious  that  it  does  not  explain,  for 
what  does  a  toxin  do?  How  does  it  do  it?  We  are  no  nearer  an  explanation 
of  tetany  when  we  say  it  is  due  to  a  thymus  toxin,  or  that  it  is  due,  as 
would  say,  to  disturbance  in  the  guanidin  regulation — another  type  of  toxemia. 
In  these  explanations  the  body  is  considered  as  a  closed  system,  out  of  rela- 
tion to  other  energy  sources  than  the  thymus,  or  guanidin  or  what  not ;  whereas 
it  is  not  a  closed  system  but  a  closely  integrated  set  of  receptors,  connectors 
and  effectors  which  have  been  undergoing  a  perfecting  process  for  many  mil- 
lions of  years.  A  reaction  like  tetany  can  be  understood  only  as  a  disturbance 
in  some  part  or  parts  of  this  chain.  Is  it  in  the  primary  receptors,  the  periph- 
eral arcs,  the  spinal  arcs,  the  cortical  arcs  or  the  final  effective  muscle  arcs? 
We  have  tried  to  show  it  is  due  to  a  disturbance  in  the  calcium  metabolism, 
or  that  part  of  it  of  which  the  parathyroid  is  an  integral  part  and  the  par- 
ticular function  into  which  the  bivalent  ration  enters  is  the  electrical  con- 
ductivity at  the  synapse  at  the  spinal  arc.  The  lowering  of  the  synapse 
threshold  prevents  an  orderly  distribution  of  the  cosmic  stimuli,  causing  a 
flood — an  avalanche.  Extensor  response,  i.  e.,  flight,  takes  place,  or  would  take 
place,  as  is  seen  in  the  severe  muscle  reaction 
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Cortical  or  subcortical  monoplegia  in  which  the  paralysis  is  confined 
to  a  very  limited  portion  of  a  limb  is  of  rare  occurrence,  at  least  in 
civil  practice.  It  is  doubtful  whether  it  could  occur  from  a  lesion  as 
low  as  the  inner  capsule.  The  subject  has  attracted  attention  during  a 
considerable  period  of  years,  but  the  observations  have  been  com- 
paratively few.  A  knowledge  of  this  form  of  paralysis  is  important, 
because  an  incorrect  diagnosis  is  probable  when  the  patient  is  first  seen, 
especially  when  there  has  been  an  injury  of  the  head.  A  paralysis  when 
confined  in  the  upper  limb  to  the  shoulder  muscles  may  be  associated 
with  weakness  or  even  complete  paralysis  of  the  hip  muscles  or  of  all 
of  those  of  the  lower  limb  of  the  same  side.  When  confined  in  the 
upper  limb  to  the  hand  muscles  it  may  be  associated  with  partial  or 
complete  paralysis  of  the  face  of  the  cerebral  type,  and  with  paralysis 
of  the  tongue  on  the  same  side  as  the  hand  paralysis.  The  explanation 
of  this  association  is  to  be  found  in  the  propinquity  of  the  hip  center 
to  the  shoulder  center,  and  of  the  hand  center  to  the  face  center.  A 
cortical  paralysis  confined  to  the  hand  is  very  suggestive  of  peripheral 
nerve  lesion,  but  impairment  of  stereognosis  and  of  the  senses  of  posi- 
tion and  passive  movement  with  preservation  of  other  forms  of  sensa- 
tion suggests  the  cerebral  origin,  and  yet  such  sensory  disturbances 
are  not  always  present  with  paralysis  from  cerebral' lesions. 

Cases  of  paralysis  of  the  shoulder  muscles  with  paralysis  of  the 
lower  limb  of  the  same  side  are  reported  in  the  literature.  Bergmark, 
who  was  one  of  the  first  to  write  extensively  on  limited  cortical  mono- 
plegia, refers  to  a  case  recorded  by  Oppenheim  in  which  a  tumor  in  the 
center  for  the  leg  gradually  extended  to  the  center  for  the  arm,  causing 
greater  paralysis  of  the  upper  limb  proximally ;  also  to  another  case  in 
which  a  cortical  tumor  caused  greater  paralysis  of  the  hip  and  shoulder 
muscles.  In  Soderbergh's  cases  with  paralysis  of  the  shoulder  muscles 
there  was  also  paralysis  of  the  lower  limb  of  the  same  side.  The  investi- 
gations of  Holmes  and  Sargent  on  thrombosis  of  the  superior  longi- 
tudinal sinus  have  shown  that  the  center  for  the  shoulder  muscles  is 
the  nearest  of  the  centers  for  the  upper  limb  to  the  centers  for  the  lower' 
limb,  although  the  center  for  the  trunk  muscles  intervenes.    In  the  form 

*  This  paper  was  written  as  a  contribution  to  the  anniversary  volumes  pub- 
lished in  honor  of  Sir  William  Osier's  seventieth  birthday. 
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of  paralysis  produced  by  a  lesion  of  the  superior  longitudinal  sinus  and 
well  studied  by  Holmes  and  Sargent  the  finger  movements  either  escape, 
or  are  weak  for  only  a  short  time  after  an  injury,  and  rapidly  recover 
and  regain  their  normal  power.  The  hand  movements  never  remain 
weak  long  except  when  the  sinus  lesion  is  complicated  by  an  independent 
injury  of  the  brain.  The  wrist  movements,  and  especially  those  of  the 
elbow,  are  affected  more  severely  and  recover  less  rapidly,  while  th< 
of  the  shoulder  often  are  disturbed  when  the  more  distal  segment-  of 
the  limb  escape,  and  recover  much  less  quickly  when  the  whole  limb 
has  been  implicated.  The  paralysis  is  pronounced  in  the  lower  limb, 
e-pecially  in  the  distal  muscles,  and  may  implicate  all  four  limbs. 

I  have  suggested  that  the  easiest  way  to  remember  the  distribution 
of  the  motor  segments  in  the  cortex  is  to  consider  these  segments  from 
above  downward  as  represented  by  an  inverted  man  with  the  upper 
limb  extended  beyond  the  head.  We  thus  have  the  representation  of 
the  toes  highest  in  the  cortex,  and  then  follow  the  centers  for  ankle, 
knee,  hip,  trunk,  shoulder,  elbow,  wrist,  fingers  and  face. 

The  view  that  Bonhoeffer  entertained,  namely,  that  monoplegia 
affecting  only  the  shoulder  or  the  elbow  with  escape  of  the  hand  never 
occurs,  is  not  tenable,  as  shown  by  Foerster  among  others.  Foerster 
described  in  1909  isolated  paralysis  of  the  foot,  of  the  interossei,  and 
of  the  shoulder  and  upper  arm  with  escape  of  the  hand.  Reich,  in 
1913,  could  find  no  later  work  on  this  subject  since  the  publication  of 
Foerster's  paper  and  reported  then  several  cases  from  Foerster's  service 
in  which  the  paralysis  of  cortical  origin  was  confined  to  a  small  portion 
of  a  limb.  A  segmental  representation  of  the  limbs  in  the  motor  cortex, 
as  accepted  by  Munk,  is  now  established  by  clinical  observation. 

Soderbergh  reported  five  cases  of  cortical  or  subcortical  paralysis 
with  greater  implication  of  the  proximal  part  of  the  limb.  Either  there 
was  complete  loss  of  movement  of  the  shoulder  with  intact  ringer  move- 
ments, or  weakness  of  the  shoulder  movements  with  intact  finger  and 
hand  movements,  or  complete  paralysis  of  shoulder  movement  with 
weakness  of  finger  movements,  or  paralysis  of  the  entire  upper  limb 
except  that  there  was  flexion  and  extension  at  the  elbow  and  hand  with 
less  finger  involvement.  Three  of  the  cases  were  with  brain  tumor 
determined  by  operation  or  necropsy,  one  was  from  sinus  throml 
caused  by  constriction  of  the  superior  longitudinal  sinus,  and  one  was 
from  trauma  of  the  uppermost  part  of  the  central  convolutions.  He 
was  able  to  refer  to  seventeen  cases  in  1913  which  showed  the  incor- 
rectness of  Bonhoeffer's  view.  The  infrequency  of  observation,  he 
suggests,  is  probably  because  attention  has  not  been  directed  to  the 
subject. 

Dejerine  has  seen  cerebral  monoplegia  confined  to  the  forearm  and 
hand,  and  with  Regnard  has  had  a  ease  in  which  the  monoplegia  con- 
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d  of  jacksonian  attacks  and  astereognosis  and  paralysis  limited  to 
the  thenar  and  hypothenar  eminences  and  interosseous  muscles.  A 
tumor  was  found  at  necrops)  implicating  the  middle  portion  of  the 
central  convolutions.  He  refers  to  cases  reported  in  which  the  mono- 
plegia implicated  only  the  toes  and  foot,  and  states  he  has  ohserved 
this  type  several  times  and  says  a  case  of  this  character  was  reported  by 
Ferry  and  Gauducheau.  Dejerine  regards  the  partial  monoplegia  as 
more  frequent  than  the  total  monoplegia,  and  more  frequent  in  the 
upper  than  in  the  lower  limb. 

The  recent  war  has  given  more  opportunity  for  observance  of 
segmental  cerebral  monoplegia  which  may  assume  a  sensory  as  well 
as  a  motor  type.  Cestan.  Descomps,  Euziere  and  Sauvage  report  cases 
in  which  convulsions  occurred  in  a  region  of  disturbed  sensation  of 
radicular  type.  In  the  first  case  they  report  a  lesion  of  the  right 
parietal  region  resulted  from  the  bursting  of  a  shell,  and  the 
patient  had  convulsive  movements  which  began  in  the  left  index  and 
middle  fingers  and  extended  to  the  forearm  and  arm.  The  left  hand 
was  a  little  weak,  and  while  the  whole  left  upper  limb  showed  impaired 
sensation,  the  impairment  was  chiefly  marked  along  the  radial  side  of 
the  forearm  and  hand.  Thus,  the  convulsive  movements  in  their  com- 
mencement were  in  the  pseudoradicular  region  of  disturbed  sensation. 

Their  second  case  was  similar.  A  lesion  of  the  left  parietal  region, 
likewise  caused  by  the  bursting  of  a  shell,  gave  rise  to  sensory  epileptic 
attacks,  consisting  of  paresthesia  in  the  right  upper  limb  where  objec- 
tive disturbance  of  sensation  was  most  pronounced  in  the  inner  side  of 
this  limb.    In  this  case  convulsive  movements  were  absent. 

The  third  case  was  one  of  lesion  of  the  right  parietal  region,  with 
convulsions  beginning  in  the  last  two  fingers  of  the  left  hand  and  dis- 
turbance of  objective  sensation  predominating  on  the  ulnar  side  of  the 
hand  and  the  external  border  of  the  foot.    The  fourth  case  was  similar. 

These  cases  do  not  prove  that  the  lesion  was  in  the  motor  area 
producing  irritation  and  convulsions,  but  they  raise  the  interesting  ques- 
tion whether  the  lesions  of  the  parietal  lobe  may  cause  reflexly  convul- 
sions beginning  in  the  motor  representation  corresponding  to  the  sen- 
sory; J.  e.,  when  the  lesion  causes  a  sensory  disturbance  of  the  hand 
may  it  reflexly  cause  irritation  of  the  motor  hand  area.  We  have  one 
of  the  best  illustrations  of  the  possibility  of  this  in  the  facial  spasms 
associated  with  trifacial  neuralgia  and  produced  in  the  distribution  of 
the  seventh  nerve  by  irritation  of  the  fifth  nerve. 

In  the  case  reported  by  Parhon  and  Yasiliu,  a  soldier  was  injured 
by  a  bullet  in  the  left  parietal  region  and  the  bullet  did  not  enter  the 
brain.  As  a  result  of  this  lesion  a  tremor  like  that  of  Parkinson's  dis- 
ease developed  only  in  the  right  middle,  ring  and  little  fingers,  and  all 


SEGMENTAL    CEREBRAL    MONOPLEGIA  199 

voluntary  movement  was  lost  in  these  fingers.    Sensation  in  its  various 

forms  was  diminished  only  in  these  three  fingers.  An  operation 
revealed  a  fracture  of  the  internal  table  of  the  skull ;  the  dura  was  not 
opened.  Some  voluntary  power  returned  in  the  affected  fingers  after 
the  operation.  As  the  authors  point  out,  the  resemblance  to  ulnar  palsy 
was  striking.  They  refer  to  a  case  one  of  them  had  had,  in  which  at 
the  beginning  of  an  apoplectic  attack  paralysis  was  confined  to  the 
thumb  and  index  finger  and  was  associated  with  clonic  convulsions  of 
the  thumb  and  face  and  was  followed  by  brachial  monoplegia. 

The  case  reported  above  is  employed  by  these  authors  to  show  how 
closely  cortical  paralysis  may  simulate  peripheral  nerve  paralysis  and 
how  closely  the  motor  center  of  a  part  is  related  to  the  sensory  center 
of  the  same  part.  They  do  not  suggest  that  these  centers  are  identical. 
and  in  their  case  the  limitation  of  the  lesion  could  not  be  determined. 
This  case  and  the  case  of  Dejerine  and  Regnard  are  particularly  inter- 
esting in  connection  with  the  first  and  second  cases  reported  by  me  in 
this  paper  in  which  the  hand  alone  was  affected  at  first.  The  weakness 
of  the  face  in  my  second  case  was  so  slight  it  could  easily  have  escaped 
detection.  Important  in  this  connection  is  the  report  of  a  case  by 
Richter. 

The  case  of  paralysis  of  the  right  hand  reported  by  him  was  one 
occurring  during  typhoid  fever  and  was  without  necropsy.  He  remarks 
that  the  finer  details  of  cortical  motor  localization  has  had  rather 
unsatisfactory  demonstration  in  human  pathology,  and  refers  to  the 
three  types  of  cortical  monoplegia  described  by  Oppenheim  in  his  text- 
book ;  the  crural  monoplegia  from  lesion  of  the  paracentral  lobule  and 
upper  third  of  the  anterior  central  convolution  ;  the  faciobrachial  type 
from  lesion  of  the  middle  portion  of  the  same  convolution  ;  and  the 
glossolabial  type  from  lesion  of  the  lower  third  of  this  convolution. 

In  Richter's  patient  paralysis  of  the  right  hand  developed  suddenly 
with  paralysis  of  the  right  side  of  the  face,  headache  and  complete  loss 
of  speech.  I  te  was  said  to  have  understood  spoken  and  written  words. 
Improvement  began  gradually  after  three  weeks,  especially  in  speech. 
When  examined  about  one  year  after  the  unset  the  lower  part  of  the 
right  side  of  the  face  was  weak.  The  right  upper  limb  was  moved 
voluntarily  normally  at  the  shoulder  and  elbow,  although  resistance  in 
the  msucles  possibly  was  weakened.  All  voluntary  movement  was 
entirely  lo>t  in  the  right  wri>t  and  fingers.  Electrical  reactions  of  the 
hand  were  normal.  Touch,  pain,  heat  and  cold  sensations  were  dimin- 
ished in  the  right  hand,  and  these  sensations  became  normal  in  the 
lower  part  of  the  forearm.     Speech  was  slightly  affected. 

Richter  believed  the  lesion  was  either  an  embolism  or  hemorrhage 
affecting  a  small  part  of  the  motor  cortex. 
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Marie  and  Levy  report  a  case  of  facial  monoplegia  following  a  shell 
wound  of  the  head.  At  first  paralysis  of  the  upper  limb  was  associated 
with  the  facial  palsy,  but  the  former  lasted  only  eight  days.  The  facial 
palsy  was  slight  but  was  of  the  upper  neuron  type.  Marie  and  Foix 
have  reported  several  similar  cases,  with  or  without  anarthria  and 
brachial  paralysis.  Careful  observation  of  such  a  case  ought  to  pre- 
vent any  confusion  with  peripheral  facial  palsy,  by  the  association  with 
palsy  of  another  part,  perhaps  of  short  duration,  and  by  the  type  of 
the  facial  palsy. 

Decidedly  unique  is  the  case  of  double  monoplegia  reported  by 
Regnard,  Mouzon  and  Laft'aille. 

A  woman,  aged  26  years,  had  paralysis  confined  in  the  right  upper  limb  to 
certain  muscles  of  the  hand  and  wrist.  In  the  right  lower  limb  certain  muscles 
of  the  foot  and  leg  below  the  knee  were  paralyzed,  but  flexion  and  extension  of 
the  leg  at  the  knee  and  movements  of  the  thigh  were  normal.  The  monoplegias 
were  thus  confined  to  the  extremities  of  the  two  limbs.  Cortical  lesions  were 
regarded  as  certain.  The  peripheral  nerves  could  not  be  affected  on  account 
of  exaggeration  of  tendon  reflexes  of  the  limbs,  Babinski's  sign,  and  absence  of 
disturbance  of  sensation.  A  lesion  of  the  spinal  cord  was  improbable.  The 
lesion  was  supposed  to  be  syphilitic  meningitis,  causing  disseminated  plaques. 
In  confirmation  of  this  view,  were  sixth  nerve  palsy  and  improvement  under 
mercurial  treatment. 

Xo  weakness  of  the  face  on  the  side  of  the  weak  hand  was  detected 
in  my  first  case  before  the  paralysis  extended  up  the  limit,  and  one 
might  expect  such  weakness  to  occur,  as  several  reported  cases  have 
shown  that  cortical  anesthesia  confined  in  the  upper  limb  to  the  hand 
is  associated  with  cortical  anesthesia  about  the  mouth  on  the  same  side, 
and  slight  weakness  of  the  face  and  tongu,e  was  associated  with  the 
weakness  of  the  hand  in  my  second  case.  This  close  association  in 
the  cortex  of  the  centers  of  sensation  of  the  parts  about  the  mouth  and 
of  the  hand  would  suggest  a  similar  close  association  of  the  centers  of 
the  motor  innervation  of  these  parts,  and  the  case  of  Richter  referred 
to  above  and  my  second  and  fourth  cases  are  confirmative  of  this  view. 

In  both  cases  reported  by  Gerstmann  the  disturbance  of  sensation 
was  about  the  mouth  and  in  the  thumb  and  thenar  eminence  of  the 
same  side,  and  the  lesion  was  in  the  opposite  parietal  lobe.  These,  and 
similar  cases  to  which  Gerstmann  refers,  permit  the  conclusion  that  the 
sensory  center  for  the  mouth  must  be  very  near  the  sensory  center  for 
the  thumb.  Another  justifiable  conclusion  from  this  case  is  that  pain 
and  temperature  sensations  may  be  more  disturbed  from  lesions  of  the 
parietal  lobe  than  other  forms  of  sensation,  although  parietal  lobe  lesions 
are  more  likely  to  disturb  the  senses  of  position,  passive  movement, 
spacing,  and  stereognosis. 

A  case  similar  to  Gerstmann's  is  reported  by  Gamper,  but  it  differs 
in  that  the  anesthesia  was  on  the  ulnar  side  of  the  hand  and  forearm. 
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in  this  respect  resembling  the  case  of  Parhon  and  Vasiliu  already  cited. 
but  the  sensory  disturbance  of  the  face  in  association  with  the  anes- 
thesia on  the  ulner  side  of  the  hand  induced  Gamper  to  conclude  that 
two  lesions  occurred,  as  the  centers  affected  were  not  adjoining. 

In  Popper's  case  a  wound  of  the  parietal  lobe  caused  complete 
of  all  forms  of  sensation  in  all  the  fingers  of  the  opposite  hand,  with 
less  involvement  of  the  thumb,  but  conhned  to  the  ends  of  the  fingers. 

Marie  says  he  has  been  able  to  observe  a  certain  number  of  brachial 
and  crural  monoplegias  from  head  injuries  during  the  war  and  that 
the  brachial  form  is  more  frequent  than  the  crural.  In  the  brachial 
monoplegias  he  has  almost  always  found  some  signs  of  implication  of 
the  lower  limb.  He  has  observed  motor  and  sensory  paralysis  confined 
to  the  hand  quite  frequently  from  injury  of  the  Rolandic  region  and 
especially  from  injury  of  the  middle  portion  of  the  ascending  parietal 
convolution.  He  calls  these  palsies  "'mains  corticales."  There  is  in 
these  cases  a  weakness  of  the  hand  movements  resembling  slight  lesion 
of  the  ulnar  nerve  and  superficial  and  deep  sensory  disturbances  of 
variable  intensity  in  the  different  cases,  and  disturbance  of  stereogn< 
often  pronounced  and  confined  to  the  radial  or  ulnar  part  of  the  hand. 
He  proposed  to  discuss  these  palsies  more  fully,  but  I  have  not  found 
anything  further  than  this  brief  statement  from  his  pen. 

The  first  case  which  I  report  is  one  in  which  a  paralysis  confined 
to  the  left  hand  was  said  by  the  patient  to  have  developed  during  the 
night  and  to  have  existed  a  little  more  than  three  weeks  and  was  chiefly 
in  the  ulnar  and  median  nerve  distributions.  The  man  had  been  working 
overtime  as  a  carpenter  in  the  necessity  that  existed  in  preparing  quar- 
ters for  the  drafted  men.  It  was  a  period  of  great  national  stres-.  As 
sensory  disturbance  of  a  hysterical  character  was  present  at  the  first 
examination  and  disappeared  rapidly  under  psychotherapy,  it  was 
thought  at  first  that  the  paralysis  of  the  hand  might  be  hysterical,  and 
under  the  treatment  by  psychotherapy  and  the  stimulus  thereby  given 
to  employ  the  motor  power  of  the  hand  to  the  utmost  the  man  seemed 
to  gain  power.  He  came  to  the  dispensary  several  times  and  the  power 
of  the  hand  never  increased  beyond  the  slight  improvement  produced  at 
first.  It  became  evident  to  me  that  the  paralysis  was  organic,  and  as 
he  had  pressed  the  left  wrist  with  much  force  against  the  plane  in 
continued  labor  it  seemed  possible  that  I  might  have  to  deal  with  a 
pressure  palsy.  <  >n  account  of  many  patients  coming  to  the  dispensary 
and  tlie  difficulty  of  examining  them  properly  with  our  depleted  medical 
Staff  the  electrical  examination  was  not  made.  It  probably  would  have 
revealed  no  changes  as  the  paralysis  was  cerebral.  The  later  develop- 
ment of  the  case  permitted  the  diagnosis  of  brain  tumor  and  operation 
was  performed  by  Col.  C.  11.  Frazier  with  confirmation  of  this  diagro  sis 
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In  the  second  case  the  right  hand  alone  was  weak,  the  sense  of 
position  was  greatly  impaired,  and  stereognosis  was  lost  in  this  hand. 
The  muscles  of  the  right  corner  of  the  mouth  were  a  little  weak  and 
the  tongue  when  almost  fully  protruded  deviated  a  little  to  the  right. 
Convulsions  had  hegun  in  the  right  hand  and  beginning  papilledema  was 
found.  Dr.  A.  C.  Wood,  at  my  request,  exposed  the  left  motor  parietal 
region  and  a  small  tumor  was  found  in  the  center  for  the  upper  limb, 
having  the  appearance  of  a  tuberculous  growth  microscopically.  A  few 
small  plaques  were  found  in  the  parietal  lobe. 

The  only  indication  of  implication  of  the  right  lower  limb  was  some 
exaggeration  of  the  tendon  reflexes  of  this  limb,  but  Babinski's  reflex 
was  not  obtained.  As  the  fibers  from  the  cortical  center  for  the  lower 
limb  pass  beneath  the  cortex  of  the  center  for  the  upper  limb  on  their 
way  to  the  inner  capsule,  it  was  evident  that  the  lesion  could  not  extend 
deeply  into  the  brain,  as  otherwise  there  surely  would  have  been  a 
Babinski  reflex  and  some  weakness  of  the  lower  limb.  The  early 
jacksonian  convulsions  also  suggested  that  the  lesion  was  cortical. 

In  the  third  case  the  possibility  of  hysteria  also  had  to  be  considered. 
The  patient  had  recently  completed  a  beautiful  home  and  had  lost  his 
wife  about  three  months  later.  As  he  had  no  children  he  had  not  much 
left  in  life  to  interest  him.  The  first  sign  of  weakness  was  detected 
during  the  funeral  of  his  wife  when  he  stubbed  the  toes  of  his  right 
foot  in  going  upstairs.  He  sold  his  home  after  the  death  of  his  wife. 
As  he  was  an  emotional  man,  the  ground  seemed  well  prepared  for  a 
hysterical  attack.  At  my  first  examination,  there  was  slight  right  hemi- 
paresis  with  complete  paralysis  of  the  muscles  of  the  right  shoulder, 
while  the  grasp  of  the  right  hand  was  about  as  good  as  that  of  the  left, 
although  stereognosis  and  senses  of  position  and  passive  movement  were 
lost  in  the  right  hand.  Within  a  few  days  the  extension  of  the  paralysis 
downward  in  the  right  upper  limb  indicated  a  cerebral  lesion  and  the 
further  development  of  the  case  permitted  the  diagnosis  of  brain  tumor. 
Operation  was  not  desired  and  a  necropsy  could  not  be  obtained. 

In  the  fourth  case  a  paralysis  of  the  right  side  of  the  tongue,  of  the 
lower  part  of  the  right  side  of  the  face,  and  of  the  right  hand,  with 
indistinctness  of  speech,  developed  during  sleep  in  a  man  37  years  of 
age.  Movement  at  the  right  elbow  and  shoulder  was  normal.  Much 
improvement  occurred  in  the  condition  within  three  weeks.  The  lesion 
probably  was  in  a  small  branch  from  the  middle  cerebral  artery  supply- 
ing the  motor  cortex  affected. 

I  have  no  doubt  many  similar  cases  will  be  observed  when  attention 
is  paid  to  the  subject. 

The  detail  report  of  the  first  three  cases  follows. 
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REPORT    CF    CASES 

Cask  1.— M.  P.,  aged  38,  was  admitted  to  the  nervous  dispensary  of  the 
University  Hospital,  Nov.  19,  1917.  The  present  illness  began  one  month 
before.  While  working  at  Camp  Dix  he  said  he  had  caught  cold,  working  in  a 
draft.  All  his  hemes  ached,  his  muscles  were  sore  on  Sunday  but  on  Wednesday 
he  went  to  work  and  worked  till  Wednesday  night.  Thursday  morning  he 
could  not  move  the  lingers  of  his  left  hand  He  had  no  contraction  of  the 
hand  and  no  pallor  of  the  surface.  The  muscles  of  the  left  forearm  were  nor- 
mal. He  could  not  flex  or  extend  the  thumb.  Astereognosis  was  present  in 
the  left  hand  but  there  was  no  ataxia.  All  reflexes  of  the  left  upper  limb 
were  normal.  Tactile  sensation  was  preserved  everywhere.  At  the  first  exam- 
ination, he  seemed  to  have  some  disturbed  sensation  of  a  hysterical  character 
which   disappeared  by  suggestion  given   with   electricity. 

The  case  seemed  to  be  one  of  paralysis  of  the  left  median  and  ulnar  nerves 
only  below  the  wrist.  The  forearm  muscles  were  good.  He  was  not  appre- 
ciably weak  in  flexion  of  the  wrist,  but  seemed  a  little  weak  in  extension  of 
the  left  hand.  He  had  pressed  with  his  left  hand  on  a  plane  in  his  work  as  a 
carpenter  and  it  seemed  possible  at  first  that  he  might  have  pressure  palsy  of 
the  median  and  ulnar  nerves  at  the  wrist,  as  he  had  been  working  rapidly 
putting  up  buildings  at  the  army  camp.  No  persuasion  could  remove  the 
moderate  weakness  in  flexion  of  the  left  hand,  although  persuasion  seemed  to 
increase  the  motor  power  somewhat,  but  it  could  not  do  more  than  cause 
slight  improvement.  Under  the  encouragement  afforded  in  this  way  he  seemed 
to  be  able  to  move  the  hand  a  little  better. 

He  was  seen  two  or  three  times  in  the  dispensary,  and  no  change  occurred 
in  his  condition.  He  then  ceased  coming.  He  was  admitted  to  the  ward  of 
the  University  Hospital.  Dec.  18,  1917. 

The  paralysis  of  the  left  hand  did  not  increase  for  some  weeks.  One  morn- 
ing shortly  before  returning  to  the  hospital  he  awoke  with  a  severe  headache  in 
the   right   frontal,  temporal   and  occipital   regions. 

He  started  to  go  to  his  physician.  In  putting  on  his  overcoat,  he  hooked 
the  left  thumb  in  the  sleeve  and  the  thumb  began  to  twitch.  The  twitching 
spread  to  the  other  fingers  and  up  the  arm.  It  then  involved  the  left  side 
of  the  face  and  the  tongue  and  the  left  leg.  The  left  leg  did  not  twitch  but 
was  extended  in  clonic  spasm.  He  fell  to  the  floor  and  became  unconscious. 
He  thinks  he  was  unconscious  for  an  hour  and  a  half.  He  remembers  that 
the  physician  came  and  stuck  a  needle  in  his  arm.  He  says  that  his  headache 
was  so  severe  at  this  time  that  he  nearly  went  crazy. 

Immediately  following  the  convulsion  he  had  severe  attacks  of  vomiting. 
He  vomited  nearly  every  clay  since  then.  He  has  not  vomited  since  his 
admission  to  the  hospital,  but  has  had  hiccups  on  two  occasions.  His  head- 
ache has  continued  to  he  severe.  He  says  he  has  not  slept  for  three  .lays  and 
tour  nights  now  on  account  of  headache,  vomiting  and  hiccups.  Since  his 
first  convulsion  he  has  had  mild  convulsive  seizures  in  which  he  does  not  lose 
consciousness.  They  begin  with  a  twitching  of  the  left  thumb.  The  twitching 
then  spreads  to  the  fingers  and  up  the  arm  and  to  the  left  side  of  the  face 
and  down  the  left  side.  These  attacks  come  about  every  tour  hours,  day  and 
night.  They  rarely  involve  the  left  leg.  While  examining  him  Dr.  Chaney, 
the  resident  physician,  saw  one  of  these  attack-.  It  began  in  the  left  thumb 
and  then  the  whole  band  went  into  a  clonic  spasm  after  which  the  arm  was 
involved.  The  left  side  of  the  face  twitched  and  then  the  muscles  on  the 
left   chest   moved.     The    leg    was    not    involved.     The    patient   did   not    lose   con- 
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.   during  and   after  the   attacks   which   lasted  only 
■   a  minute.     His  respiration  became  deep  and  slow. 

The  tongue  protruded  slightly  toward  the  left,  hut  he  could  move  it  to 
either  side.  There  was  slight  drooping  of  the  left  cheek.  The  two  sicks  of  his 
vere  not  quite  symmetrical,  he  did  not  draw  up  the  left  coiner  of  the 
mouth  as  well  as  the  right,  the  upper  branch  of  the  left  seventh  nerve  was 
not  affected.  His  neck  was  not  rigid  and  he  could  move  it  freely  in  all 
directions.  The  left  arm  lay  flaccid  across  his  chest.  When  nicked  up  it 
dropped  hack  heavily.  He  could  move  it  very  slightly  and  only  at  the  elbow. 
He  could  not  move  any  oi  the  fingers  of  the  left  hand.  He  could  not  move 
the  left  shoulder.  He  could  move  the  lower  left  side  of  the  face,  he  had  the 
power  t.i  draw  up  slightly  the  left  side  of  the  mouth,  but  nut  so  well  as  the 
right.  He  could  wrinkle  the.  left  side  of  the  forehead  as  well  as  the  right  and 
close  the  eyelids  as  firmly.  Tactile  sensation  was  not  impaired  in  his  face  or 
neck.  He  was  rather  dull  and  for  this  reason  slight  variations  in  tactile 
sensation  could  not  be  determined.  On  the  left  side  of  the  face  he  seemed 
to  be  unable  to  recognize  heat,  but  he  said  he  could  recognize  the  cold  test 
tube.  There  was  no  loss  of  tactile  or  pain  sensation  in  his  left  arm.  The 
biceps  and  triceps  reflexes  in  the  left  arm  were  markedly  exaggerated  and 
were  about  normal  in  the  right.  The  left  leg  was  much  weaker  than  the 
right,  but  he  could  move  it  in  all  directions  and  power  was  much  greater 
than  in  the  left  upper  limb.  The  patellar  reflex  and  the  Achilles  reflex  on  the 
left  side  were  absent.  There  was  no  ankle  clonus  and  no  Babinski  on  either 
side.  Tactile  and  pain  sensations  were  not  impaired  in  either  leg.  In  the 
left  arm  and  hand  and  in  the  left  thigh  and  leg  he  was  still  able  to  distinguish 
heat  from  cold.  He  was  a  little  slow  in  moving  the  left  leg.  The  right  arm 
and  the  right  leg  were  normal  throughout.  I  saw  three  or  four  convulsions. 
They  began  in  movements  of  the  left  fingers  as  though  he  were  feeling  some- 
thing between  the  thumb  and  the  fingers,  after  from  about  a  quarter  to  a 
half  minute  the  left  forearm  jerked,  then  the  shoulder  jerked,  and  both  eye- 
brows were  raised.  The  movements  in  the  face  observed  by  me  were  very 
slight.  Some  slight  jerking  of  the  head  to  the  left  occurred  at  the  end  of 
a  convulsion.     I  saw  three  convulsions  on  December  18  within  a  half  hour. 

Dr.  Baer,  December  18.  reported  that  the  upper  and  nasal  margins  of  both 
optic  nerve  heads  were  veiled.  The  lower  and  outer  margins  were  well  defined. 
Moderate  angiosclerosis  was  present.  The  eyegrounds  otherwise  were  negative. 
Xo  neuritis  or  choking  of  disks  was  observed.  December  19.  the  Wasser- 
mann  test  of  the  blood  was  negative. 

Colonel  Frazier  at  my  request  operated,  December  19,  and  described  the 
findings  as  follows  :  A  flap  was  reflected  which  uncovered  an  area  equidistant 
in  front  of  and  behind  the  Rolandic  fissure.  When  the  dural  flap  was  reflected 
there  was  seen  what  was  believed  to  be,  in  the  precentral  convolution,  an  area 
about  3  cm.  long  and  2  or  more  centimeters  wide,  sharply  defined  posteriorly 
by  the  Rolandic  fissure  and  then  fading  off.  On  the  surface,  it  appeared  as 
though  there  were  an  exudate  in  the  pia  arachnoid,  giving  a  hazy  reddish  dis- 
coloration with  a  few  whitish  specks  here  and  there.  When  the  pia  arachnoid 
was  divided  along  the  fissure  the  underlying  tissue  appeared  pathologic  and 
was  believed  to  be  a  glioma.  We  both  concurred  in  this  opinion.  Death 
occurred  Dec.  21,  1917,  but  a  necropsy  could  not  be  obtained. 

Case  2.— H.  S..  aged  12,  entered  the  university  hospital,  Jan.  10.  1919.  She 
was  well  until  Oct.  1,  1918.  when  headache  began  which  soon  increased  in 
frequency.     She  had  a  convulsion  the  end  of  October  following  a  severe  head- 
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ache.  The  convulsion  began  in  the  right  hand,  it  later  involved  the  right 
upper  limb  and  then  became  general  with  loss  of  consciousness.  About  a  week 
later,  she  had  another  convulsion,  and  two  more  between  November  7  and  11. 
The  movements  were  so  severe  in  the  last  two  convulsions  that  she  was  held 
in  bed  to  prevent  her  injuring  herself.  All  the  convulsions  began  in  the  right 
hand  which  was  weak  after  the  attack.  There  has  been  no  dizziness  nor 
vomiting. 

Recently  vision  has  become  impaired,  and  she  has  had  difficulty  in  reading. 
She  has  become  somewhat  dull  mentally  in  the  last  few  weeks  and  will  sit 
for  hours  taking  no  interest  in  her  surroundings.  Recently  she  has  complained 
of  paresthesia  in  the  right  wrist  and  arm. 

The  dynamometer  cannot  be  made  to  register  with  the  right  hand  while 
with  the  left  hand  it  registers  20  degrees,  but  the  grasp  of  the  right  hand  does 
not  feel  very  weak. 

An  examination  of  the  eyes  by  Dr.  Langdon,  January  9.  showed  the  disks 
to  be  very  hyperemic,  margins  blurred,  veins  full  and  dark,  but  not  tortuous. 
The  fundus  picture  suggested  beginning  .papilledema. 

January  15.  In  showing  the  teeth  she  draws  up  each  corner  of  the  mouth, 
but  draws  up  the  left  distinctly  better  than  the  right,  but  not  a  great  deal 
better.  The  tongue  is  protruded  straight  until  nearly  fully  protruded,  when  it 
deviates  slightly  but  distinctly  to  the  right.  There  is  therefore  very  slight 
weakness  of  the  lower  part  of  the  right  side  of  the  face  and  of  the  tongue, 
but  there  is  no  weakness   in  the  upper  part  of  the   face. 

The  motor  power  of  the  right  shoulder  and  elbow  seems  to  be  as  great  as 
that  of  the  corresponding  parts  in  the  left  upper  limb,  and  normal.  The  grasp 
of  the  right  hand  is  much  impaired  and  the  hand  is  partly  flexed  at  the  v. 
while  she  is  in  bed  as  a  result  of  weakness  of  the  extensors  of  the  hand.  The 
senses  of  passive  movement  and  position  are  greatly  impaired  in  the  right 
hand,  and  cannot  be  explained  by  the  degree  of  paralysis  of  the  hand. 

She  is  unable  to  distinguish  the  ringer  of  the  examiner's  hand  from  a 
penknife  when  these  objects  are  placed  alternately  in  her  right  hand,  and  she 
does  not  see  them.  Diadochokinesis  is  greatly  impaired  in  the  right  hand  as 
tested  by  alternate  supination  and  .pronation  at  the  wrist,  or  by  placing  alter- 
nately the  palm  and  dorsum  of  the  hand  on  the  knee.  Touch,  pain,  heat  and 
cold  sensations  are  normal  in  the  right  hand,  as  they  are  everywhere.  Finger 
to  nose  test  shows  marked  dysmetria  in  the  right  hand  but  not  in  the  left. 
All  tests  show  the  left  hand  to  be  normal.  The  sense  of  position  is  a  little 
impaired  at  the  right  wrist  but  not  at  the  right  elbow  or  shoulder.  Sense  of 
vibration   is  accurate  everywhere. 

She  can  usually  place  the  forefinger  of  the  left  hand  correctly  on  the  fore- 
finger of  the  right  hand  when  the  eyes  are  closed;  a-  she  ha>  sense  of  ■ 
tion  at  the  elbow  and  partly  at  the  wrist,  and  recognizes  that  the  fingers  must 
be  in  continuation  of  the  upper  limb.  When  she  is  told  to  put  the  forefinger 
of  the  left  hand  on  the  forefinger  of  the  right  hand,  and  has  been  trained  to 
do  this  with  her  eyes  open,  she  is  able  to  continue  this  movement  with  her  eye- 
closed.  If  the  forefinger  of  the  right  hand  be  altered  in  its  position  by  flexion, 
extension  or  lateral  movement,  she  is  entirely  ignorant  of  the  alteration  of 
position  and  returns  the  first  finger  of  the  left  hand  to  the  position  which  the 
forefinger  of  the  right  hand  had   formerly  held. 

The  right   lower  limb  shows   no  weakness  of  any  part.     The  sen^e  of 
tion  is  very  accurate  in  the  right  toes.     Gait  is  entirely  normal.     The  patellar 
reflex   on   each   side    is    possibly   a   little   prompter   than   normal.     An   abortive 
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ankle  clonus  consisting  of  four  or  five  movements  is  present  sometimes  on 
the  right  side,  but  is  soon  exhausted.  A  less  pronounced  ankle  clonus  is 
present  on  the  left  side,  but  neither  Achilles  reflex  is  excessive.  Babinski's 
rerlex  is   without  definite  movement  on  either  side. 

The  Wassermann  test  yi  the  blood,  is  negative. 

An  examination  of  the  eye-.  January  24,  by  Dr.  Holloway  gave  distinct 
succulent  papilledema  with  numerous  striated  hemorrhages.  Choking  and 
sueculency  were  more  marked  on  the  left  side.  All  margins  of  disk  were 
-.red.     O.  D.  apex  of  disk  1  D.    O.  S.  apex  of  disk  2  D. 

Dr.  A.  C.  Wood  operated,  January  27.  and  exposed  the  left  motor  parietal 
region.  The  brain  was  under  much  pressure.  A  small  tumor  10  mm.  by  10 
mm.  and  5  mm.  in  depth,  having  the  shape  of  a  small  round  button,  was  found 
in  the  area  we  had  defined  as  the  center  for  the  upper  limb  and  was  removed. 
Small  plaques  were  found  in  the  parietal  lobe  about  an  inch  behind  this 
area  and  a  little  lower.  They  were  on  the  brain  surface  and  gave  the  appear- 
ance of  tuberculous  meningitis  in  plaques.  The  tumor  examined  microscopically 
consisted  of  cerebral  tissue  infiltrated  by  masses  of  mononuclear  cells  and 
was  probably  tuberculous. 

Case  3. — K.,  aged  50,  white,  was  admitted  Oct.  5.  1917,  to  the  university 
hospital  and  died  Dec.  7,  1917.  Xotes  taken  on  admission  are  as  follows : 
About  three  weeks  ago  his  wife  died.  He  recently  finished  building  a  beau- 
tiful home  and  this  was  sold  after  the  death  of  his  wife.  His  grief  from  the 
loss  of  his  wife  was  extreme  and  he  appeared  unable  to  take  an  interest  in 
any  event.  He  had  always  been  rapid  in  calculation,  but  the  other  day  when 
his  brother  was  describing  the  new  income  tax  law  he  showed  an  inability 
to  grasp  the  details.  This  he  would  have  done  very  quickly  before  his  wife's 
death.  He  had  always  been  very  emotional.  During  the  funeral  of  his  wife  he 
noticed  that  he  stubbed  the  toes  of  his  right  foot  a  little  in  going  up  the 
stairs,  and  from  that  time,  a  right  hemiparesis  developed  very  gradually.  Each 
day  it  seemed  to  get  a  little  worse,  but  he  never  had  a  stroke.  He  was  always 
well  until  his  wife  died. 

Oct.  5,  1917,  he  wrinkled  his  forehead  and  closed  his  eyelids  normally. 
Resistance  in  opening  the  eyelids  was  about  equal  on  the  two  sides.  The  pupils 
were  about  the  same  and  responded  promptly  to  light  and  in  convergence.  The 
ocular  movements  were  normal,  he  had  not  had  diplopia. 

In  speaking  he  seemed  to  innervate  the  left  corner  of  the  mouth  better 
than  the  right,  but  on  drawing  up  the  corners  separately  he  could  draw  up  the 
right  as  well  as  the  left.  In  showing  the  teeth  the  right  nasolabial  fold  was 
not  always  as  deep  as  the  left.  At  times  his  tongue  was  seen  to  deviate 
very  slightly  to  the  right  when  protruded.  Touch  and  pain  sensations  were 
normal  in  the  face.  There  was  not  and  had  not  been  any  disturbances  of 
speech.  He  understood  all  that  was  said  to  him,  but  there  was  some  inability 
to  concentrate  his  attention.  He  seldom  spoke  unless  in  answer  to  a  question 
and  his  replies  were  sh 

The  right  upper  limb  was  powerless  at  the  shoulder.  It  was  impossible  to 
get  him  to  move  the  muscles  of  the  right  shoulder;  and  yet  on  encouragement, 
when  the  whole  limb  was  raised,  he  was  able  at  least  on  one  occasion  to  keep 
it   from   falling,  but  on  other  occasions   it   would   fall   somewhat   slowly. 

The  grasp  of  the  right  hand  was  not  distinctly  impaired  as  compared  with 
that  of  the  left,  but  he  did  not  make  so  powerful  a  grasp  with  either  hand  as 
would  be  expected.  He  moved  the  fingers  of  the  right  hand  very  freely  and 
without    any   impairment. 
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The   biceps    and   triceps   tendon    reflexes    were    about    normal    on    each    side. 

Touch,  pain,  heat  and  cold  sensations  were  normal  throughout  the  righl 
upper  extremity. 

Complete  astereognosis  was  present  in  the  right  hand.  There  was  no  impair- 
ment of  stereognosis  in  the  left  hand.  The  senses  of  position  and  passive 
movement  were  lost  iiv  the  right  hand  and  not  impaired  in  the  left.  He  was 
entirely  unable  to  place  a  finger  of  the  right  hand  directly  on  the  nose,  but 
raised  a  finger  of  the  left  hand  to  the  nose  promptly.  When  told  to  place  the 
left  hand  on  his  right  with  eyes  closed  he  had  much  difficulty  in  finding  the 
right  hand,  but  sometimes  did  this  very  promptly.  The  right  upper  limb  was 
not  at  all  rigid. 

The  right  lower  limb  was  distinctly  more  rigid  than  the  left.  The  power 
of  movement  at  all  parts  of  the  limb  was  nearly  or  fully  normal.  He  moved 
the  right  toes  freely.  The  patellar  reflex  was  somewhat  exaggerated  on  each 
side,  probably  a  little  more  so  on  the  right.  There  was  no  patellar  clonus. 
The  Achilles  reflexes  were  nearly  normal.  The  Babinski  reflex  was  with  dis- 
tinct downward  movement  of  all  the  toes  and  slight  downward  movement  of 
the  big  toe.  Touch  and  pain  sensations  were  normal  in  both  lower  limbs. 
In  walking  he  had  great  difficulty  in  moving  the  right  lower  limb  from  inco- 
ordination, and  sometimes  he  was  liable  to  fall. 

Oct.  11.  1917.  The  paralysis  had  been  getting  worse  each  day  since  he  entered 
the  hospital.  October  5  he  had  good  movements  in  the  right  upper  limb,  except 
that  the  shoulder  was  almost  completely  paralyzed.  A  day  or  two  later  he 
lost  entirely  the  voluntary  movements  at  the  right  elbow  and  the  right  fingers 
became  weak.  October  5,  he  was  able  to  walk  alone  a  considerable  distance. 
He  talked  freely,  October  8,  and  probably  October  9,  but  did  not  seem  eager 
to  talk.  Yesterday  and  today  he  did  not  talk  at  all  except  once  he  said  yes- 
terday, "I  will  be  all  right."  He  at  times  did  not  seem  to  understand  what 
was  said  to  him  and  at  other  times  understood  simple  requests.  He  was  motor 
aphasic  except  he  said  "No"  or  "Yes."  The  right  nasolabial  fold  was  not  so 
deep  as  the  left.  The  tongue  was  protruded  slightly  to  the  right.  The  right 
bicep  jerk  was  prompter  than  the  left,  the  right  upper  and  right  lower  limbs 
were  completely  paralyzed  and  a  little  spastic,  the  patellar  reflexes  were  exag- 
gerated and  the  right  more  so  than  the  left.  The  Achilles  reflexes  were  feeble. 
The  Babinski  reflex  was  with  upward  movement  on  the  right  side.  Dr.  Holloway 
today  reported  that  the  eyegrounds  were  perfectly  normal.  The  Wassermann 
test  of  the  blood  was  negative.  Urinalysis  revealed:  amber  color:  no  sediment: 
specific  gravity  1.024;  reaction,  acid;  no  albumin;  no  sugar;  no  casts;  no 
cylinders;  no  mucus;  no  erythrocytes;  no  leukocytes ;  no  epithelium  :  no  crystals. 
Dr.  Holloway.  Oct.  15,  1917.  reported  that  the  patient's  mental  condition 
precluded  the  making  of  any  subjective  tests  in  the  wax  of  vision  or  fields, 
or  any  fully  satisfactory  test  of  the  ocular  rotations.  Laterally  the  rotations 
were  good,  and  if  there  was  any  impairment  in  the  vertical  rotations,  which  he 
doubted,  it  was  very  slight.  The  pupils  had  a  tendency  to  myosis,  and  it  was 
necessary  to  resort  to  mydriasis  in  order  to  make  a  satisfactory  fundus 
examination. 

The  optic  disks  were  absolutely  free  from  any  involvement,  in  fact  they  were 
not    even    Suspicious.      The    same    was    true    of    the    other    fundus    struct!: 

Oct.  19,  llM7.  the  stupor  had  been  gradually  deepening  from  day  to  day. 
All  day  yesterday  he  could  nol  be  aroused  sufficiently  to  give  any  recognition. 
He  was  very  restless  both  last  night  and  the  night  before  and  during  last 
night  he  had   been    stuporous.      He   had    received   no   drug    to  cause   sleep.     The 
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condition  of  stupor  was  not  always  of  the  same  intensity,  at  times  he  seemed 
distinctly  more  intelligent.  He  had  been  gradually  getting  word  deaf,  and 
on  the  seventeeth,  when  his  intelligence  was  as  good  as  at  any  time  recently. 
-  evident  that  he  did  not  understand  what  was  said  to  him.  There  was 
.  marked  mental  deficit.  It  was  difficult  to  communicate  with  him  by 
gestures.  The  Babinski  reflex  was  now  very  positive  on  the  right  side.  The 
right  upper  and  lower  limbs  were  somewhat  spastic. 

Dr.  Holloway,  Oct.  22,  1917,  reported:  Yesterday  as  before  I  failed  to  find 
any  choking  of  disks.  There  was  almost  constant  nystagmic  jerking  of  the 
globes,  especially  noticeable  when  using  an  ophthalmoscope. 

His  stupor  became  coma,  and  he  died  Dec.  8.  1917. 
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DISCUSSION 

Dr.  Malcolm  A.  Bliss,  St.  Louis :  This  brings  to  my  mind  a  case  Dr. 
Fry  had  under  his  care  in  which  jacksonian  epilepsy  of  segmental  type  began 
in  the  feet.  The  sensory  distress  was  so  great  that  the  patient  would  pound 
the  feet  with  anything  she  could  get  hold  of.  The  jacksonian  convulsions 
continued  up  the  leg  in  segmental  progression  at  intervals  of  some  weeks 
and  eventually  involved  the  left  side  of  the  body.  There  was  not  a  great  deal 
of  positive  information  to  be  gained  either  from  the  history  or  from  the 
neurologic  examination.  She  had  some  complete  epileptic  attacks.  The  sur- 
geon laid  down  a  large  parietal  flap,  and  a  tumor  of  the  falx  cerebri  opposite 
the  leg  center  was  discovered.  The  condition  of  the  patient  was  so  serious 
that  we  stopped  with  the  expectation  of  going  farther  at  a  later  time.  The 
patient  developed  a  pyelonephritis  and  nothing  further  has  been  done.  I  thought 
this  peculiar  situation  of  a  lesion  might  be  of  interest. 

Dr.  L.  Pierce  Clark.  New  York:  Some  years  ago  my  attention  was  called 
to  the  fact  that  many  types  of  epilepsy  in  their  beginning  had  local  paralytic 
equivalents,  and  that  too,  in  idiopathic  types  rather  than  the  organic  or 
symptomatic  jacksonian  epilepsy.  It  might  be  difficult  to  differentiate  such 
from  Dr.  Spiller's  cases. 
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Dr.  William  G.  Spiller,  Philadelphia:  Dr.  Clark  speaks  of  transitory 
paralysis  as  an  epileptic  equivalent.  I  am  under  the  impression  that  Flatau 
was  among  the  first  to  describe  this,  and  later  McConnell  wrote  on  this 
subject.  Transitory  paralysis  undoubtedly  occurs  following  a  convulsive  attack 
in  epilepsy,  and  it  may  be  confined  to  a  limb,  but  I  cannot  recall  a  case  in 
which  this  transitory  paralysis,  postconvulsive  or  as  an  epileptic  equivalent, 
was  confined  to  a  segment  of  a  limb.  If  it  did  occur,  it  should  cause  no  dif- 
ficulty as   regards   the   segmental   paralysis  of  which   I   have  spoken. 


CEREBELLAR    DYSSYNERGIA   WITH    SPECIAL   METHODS 
FOR    ITS    STUDY    AND    ANALYSIS 

ADRIAN     V.     S.     LAMBERT,     Ml).,    and    FREDERICK    TILNEY.     M.D. 

NEW     YORK 

Illustrated    by    novographic    motion    pictures    and    kymographic    tracings. 

DISCUSSION 

Dr.  L.  Pierce  Clark,  New  York :  This  extraordinary  and  interesting 
method  of  case  study  is  certainly  delightful  both  clinically  and  experimentally. 
I  should  like  to  ask  Dr.  Tilney  whether  it  has  been  extended  to  any  other 
type  of  motor  disorder,  for  instance,  myoclonia  and  epilepsy.  I  would  like 
to  voice  my  regret  that  when  I  studied  the  convulsive  phenomena  of  epilepsy 
in  1898  I  searched  everywhere  to  find  a  machine  to  produce  the  same  thing 
that  Dr.  Tilney  has  shown  in  such  an  excellent  manner.  What  was  particularly 
needed  there  was  to  take  the  rapid  discharge  and  muscle  movement  phenomena 
of  epilepsy  and  bring  them  down  to  slow  movements  so  that  one  could  study 
the  initial  foci  in  the  jacksonian  type.  Since  then  the  moving  picture  has  been 
developed.  This  means  of  getting  at  the  segmental  movements  and  bringing 
them  in  for  careful  study  is  of  enormous  importance  as  it  concerns  the  whole 
convulsive  phenomenon  of  epilepsy.  The  teaching  value  also  is  considerable 
as  it  will  give  medical  students  a  more  definite  knowledge  of  the  motor 
phenomena  in  all  convulsions.  I  would  like  to  ask  Dr.  Tilney  if  in  any  of 
his  cerebelloid  cases  instruction  would  modify  this  asynergic  behavior.  The 
teaching  of  graceful  movements  which  can  be  used  all  over  the  field  of  dis- 
ease phenomena  in  the  selection  of  better  methods  of  motor  coordination, 
could  as  well  be  applied  to  normal  children  in  schools. 

Dr.  Frederick  Tilney,  New  York :  I  will  say  just  a  word  in  answering 
Dr.  Clark,  with  reference  to  applying  this  method  of  study  to  myatonia  and 
locomotor  ataxia.  It  is  an  expensive  undertaking  and  the  pictures  of  the 
cerebellar  cases  cost  several  thousand  dollars.  We  spent  a  large  sum  of 
money  in  getting  a  limited  amount  of  film.  Photographing  the  epilepsies  would 
be  difficult  and  expensive.  As  to  the  education  of  patients  with  asynergic 
movements,  that  has  so  far  not  been  practicable,  but  perhaps  later  on  some- 
thing of  that  sort  will  be   reported. 
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ST.   LOUIS 
LITERATURE     OX     THE     SUBJECT 

The  significance  of  cases  of  congenital  facial  paralysis  is  still  a  ques- 
tion of  considerable  interest.  For  the  last  fifty  years  clinical  observa- 
tions with  scanty  pathologic  reports  have  been  recorded. 

Anatomists,  even  such  as  Piersol,1  who  discusses  anomalies  under 
"Practical  Considerations,"  do  not  mention  congenital  facial  paral- 
ysis. This  is  true  to  a  less  extent  of  pathologists.  Some  of  them  do 
not  mention  congenital  facial  paralysis  (Adami  and  Nicholls,2  Bruning 
and  Schwalbe,3  Monakow4).  Others  simply  state  that  in  gross  mal- 
developments  of  the  brain  the  cranial  nerves  also  suffer  (Ernst3)  ; 
while  others  admit  and  discuss  the  possibility  of  congenital  facial 
paralysis  with  reservations;  for  instance.  Ballantyne,0  writing  as  fol- 
lows: "Sometimes,  as  in  a  case  about  which  I  was  consulted  by  Dr. 
Dickson  of  Lochgelly,  1899,  the  long  persistence  of  the  paralytic  con- 
dition throws  doubt  upon  the  peripheral  nature  and  traumatic  origin 
of  the  palsy.  Under  these  circumstances,  it  is  reasonable  to  turn  from 
an  intranatal  to  an  antenatal  mode  of  origin  of  the  nerve  lesion.  It 
may,  then,  be  due  to  a  lesion  in  the  facial  nuclei  in  the  pons,  or  in  the 
fibers  connecting  them  with  the  cortical  centers ;  but,  of  course,  even 

*  Read  at  the  meeing  of  the  American  Neurological  Association,  Atlantic 
City,  N.  J.,  June  16,  1919. 
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3.  Bruning.  H..  and  Schwalbe,  E. :  Handbuch  der  Allgemeinen  Pathologie 
und  der  Pathologischen  Anatomie  des   Kindesalter,  1:    1912. 

4.  Monakow,  C. :    Gehirnpathologie,   Ed.  2,   1905. 
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this  central  origin,  or  cerebral  form,  may  be  of  intranatal  origin, 
although  it  is  unlikely." 

Congenital  facial  paralysis  has  escaped  the  notice  of  Gould  and 
Pyle,7  who  discuss  many  rare  and  curious  anomalies.  It  is  not  men- 
tioned in  Nouvelle  Iconographie  de  la  Salpetriere,  1877  to  1915. 

Clinically,  on  the  other  hand,  the  existence  of  congenital  facial 
paralysis  has  been  definitely  established,  but  many  authors  of  system- 
atic works  do  not  mention  it  (Taylor,8  Burns,  Cramer  and  Ziehen.0 
Thompson,10  Turner11).  Others  simply  state  the  fact  that  congenital 
defect  of  the  temporal  bone  causes  facial  paralysis  (Jelliffe  and  White- 
hall12), and  only  a  few  clinicians  discuss  cases  reported  in  literature, 
for  instance,  Oppenheim,13  who  states  that  the  condition  is  associated 
with  ocular  palsies,  deafness,  defects  of  muscles  and  temporal  bone, 
etc.  The  same  is  true  of  Vogt,14  whose  remarks,  however,  are  inter- 
esting, viz. ;  "In  peripheral  facial  paralysis  the  whole  side  of  the  face 
is  motionless;  in  central  and  in  most  of  the  bulbar  (types)  the  superior 
branch  retains  its  movement.  In  congenital  cases  the  superior  branch 
remains  motionless,  while  the  region  about  the  mouth  retains  either 
complete  or  partial  motility.  When  this  difference  between  the  upper 
and  lower  part  of  the  face  is  great,  it  gives  a  characteristic  facial 
expression :  full,  protruding  lips  which  are  in  contrast  with  the  mask- 
like, expressionless,  sunken  face  above.  This  appearance  of  the  face 
makes  the  condition  often  recognizable  at  the  time  of  birth,  and  gives 
one  the  impression  of  an  advanced  atrophy  or  aplasia  of  muscles ;  also 
the  skin  over  the  muscles  is  usually  smooth,  peculiarly  shiney,  and 
colorless." 

In  periodical  literature  quite  a  number  of  cases  have  been  reported. 
As  early  as  1898  an  excellent  paper  was  read  before  the  American 

7.  Gould,  G.  M.,  and  Pyle,  W.  L. :   Anomalies  and  Congenital  Curiosities  of 
Medicine,  Philadelphia,  W.  B.  Saunders  Co.,  1897. 

8.  Taylor,   E.  W. :    Case   Histories  in  Neurology,   1912,   in  Diseases  of  the 
Cerebral  Nerves.     Osier's  System  of  Medicine,  Mod.  Med.  5:471,  1915. 

9.  Bruns,  L.,  Cramer,  A.,  and  Ziehen,  T. :    Handbuch  der  Nervenkrankheiten 
in  Kindesalter,  Berlin,  1912. 

10.  Thomson,  H.  C. :    Diseases  of  the  Nervous  System,  Ed.  2,  New  York, 
Funk  &  Wagnalls   Co.,    1915. 

11.  Turner,  W.  A.:    Diseases  of  the  Cranial  Nerves,  in  System  of  Medicine, 
Allbutt  &  Rolleston,  London  7:500,  1910. 

12.  Jelliffe,  S.  E.,  and  White,  W.  A.:    Nervous  and  Mental  Diseases,  Ed.  2, 
Philadelphia,  Lea  &  Febiger,  1917,  p.  291. 

13.  Oppenheim,    H. :     Lehrbuch    die    Nervenkrankheiten,    Ed.    6,    Berlin,    S. 
Karger,   1913,  p.  630. 

14.  Vogt,  H. :    Infantile  Beweglichkeitsdefekte  im  Bereich  der  Hirnnerven, 
Handbuch  der  Neurologie   (M.  Lewandowsky),  Berlin,  1911,  p.  270. 
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Neurological  Association  by  Dr.  H.  C.  Thomas,15  based  on  the  study 
of  two  brothers.  Dr.  Thomas  reviewed  the  literature  in  detail  and, 
concerning  his  cases,  summarized  as  follows :  "That  the  muscle  defect 
in  these  cases  is  a  congenital  one.  I  think  cannot  be  doubted.  In  the 
first  place,  the  mother  is  quite  sure  that  the  defect  was  present  when 
the  children  were  born,  although  she  cannot  state  that  she  noticed  the 
deformity  immediately  after  birth.  The  fact  that  the  malformations 
occurred  in  two  members  of  the  same  family,  and  that  it  is  bilateral, 
speaks  for  its  congenital  origin,  and  the  occurrence  of  other  faults  in 
development,  the  misshaped  ears  and  possibly  the  deafness,  lends  added 
weight  to  this  view.  The  character  of  the  paralysis  itself  is  quite 
similar  to  that  which  is  found  in  the  other  congenital  cases." 

In  recent  years  communications  on  this  subject  have  appeared 
from  Langdon,10  Hutchinson,17  Rainy  and  Fowler,ls  Batten,19  Harris,20 
Xeurath,21  and  others.  Heller,22  summarized  in  his  Paris  thesis  the 
relations  of  congenital  facial  paralysis  to  agenesis  of  the  temporal  bone. 
His  conclusions  are  as  follows :  "There  is  a  special  variety  of  con- 
genital facial  paralysis,  which  is  caused  by  agenesis  of  the  temporal 
bone.  It  is  due  to  arrested  development  of  the  petrous  portion  and 
portions  of  the  auditory  apparatus. 

"It  may  be  complete,  with  total  loss  of  voluntary  muscular  contrac- 
tions and  of  electrical  reaction,  or  partial,  with  preservation  of  the 
function  and  characteristics  of  the  facial  nerve." 

To  this  type  belong  the  cases  of  Harris20  and  Xeuenborn.- 

15.  Thomas,  H.  M. :  Congenital  Facial  Paralysi-.  J.  Xerv.  &  Mem.  Dis. 
25:571,   1898. 

16.  Langdon,  F.  M. :  Facial  Paralysis,  Congenital,  Unilateral  and  of  Unique 
Distribution,  J.  Nerv.  &  Ment.  Dis.  26:593,  1899. 

17.  Hutchinson,  Sir  J.:  Persisting  Paralysis  of  the  Muscles  Supplied  by  the 
Facial  Nerve,  Arch.  Surg.  2:20,  1900. 

18.  Rainy,  H.,  and  Fowler.  J.  F. :  Congenital  Facial  Diplegia  Due  to  Nuclear 
Lesion,  Rev.  Neurol.  &  Psychiat.,  1903,  p.  149. 

19.  Batten,  F.  E. :  Congenital  Affection  of  Sixth.  Seventh  and  Twelfth 
Cranial    Nuclei,   Brain  28:359,   1905. 

20.  Harris,  H.  E. :  Congenital  Absence  of  the  Lett  Ear  with  Facial  Paral- 
ysis.  Brit.  J.  Child.  Dis.  1:502,   1904. 

21.  Neurath,  R.:  Zur  Frage  der  Angeborenen  Funktionsdefekte  in  Gebiete 
der   Hirnnerven.   Munchen.   med.    Wchnschr.    54:1224.    1 

22.  Heller,  A.:  Contribution  a  I'Etude  des  Paralysies  Faciales  Congenitales, 
par  Agenesie  <lu  Rocher.     Theses  tie  Paris.  191 

23.  Neuenborn,  R. :  Rudimentaer  Entwickelte  Missbildete  Ohrmuschel  mit 
Congenitaler  Einseitiger  Facialisahmung  Infolge  Hypol  Verven.  Arch, 
f.  Ohren  63:5s.  1904. 
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Recently  the  maldevelopments  of  the  ear  have  been  studied  by 
Marx,-4  who  wrote  a  profusely  illustrated  chapter  in  Schwalbe's 
Morphologie  der  Missbildungen,  in  which  he  touches  on  congenital 
facial  paralysis.  He  believes  this  condition  is  mostly  secondary  to 
anatomic  defects  of  the  middle  ear,  but  in  some  instances  due  to  pri- 
mary hypoplasia  or  agenesis  of  the  facial  nerve.  This,  according  to 
Neurath,21  practically  summarizes  all  that  is  known  about  the  pathology 
of  congenital  facial  paralysis,  and  we  may  add  that  it  is  frequently 
associated  with  many  other  congenital  anomalies.  To  correlate  these 
anomalies  pathogenically  is  often  very  difficult.  He  says :  "The  exist- 
ence of  congenital  nuclear  aplasia,  although  rare,  has  been  definitely 
established"  (Zappert25).  Supporting  this  statement  is  the  instance  by 
Rainy  and  Fowler,ls  who  found  that  "the  facial  nerve  on  both  sides 
showed  very  marked  degeneration,  alike  in  the  ascending  part  of  the 
root,  in  the  fasciculus  teres,  and  in  the  emergent  portions.  Degenerated 
fibers  could  also  be  clearly  traced  passing  through  the  healthy  sixth 
muscle  in  the  manner  described  many  years  ago  by  Gowers  and  von 
Gudden."    The  facial  nuclei  were  also  found  to  be  pathologic. 

"In  a  number  of  cases,  especially  in  paralysis  in  the  region  of  the 
eye  muscles  and  of  the  facial  nerve,  a  peripheral  affection  (muscle, 
nerve)  is  proven"  (Zappert23). 

REPORT    OF    CASE 

Physical  Examination. — \V.  B.,  female,  aged  11,  was  sent  to  Dr,  Fry  for 
examination  by  Dr.  R.  N.  Crews,  Fulton,  Mo.,  June  27,  1918. 

The  facial  palsy  of  both  sides  is  evident  at  a  glance.  Only  a  few  min- 
utes' inspection  is  necessary  to  reveal  that  it  is  complete  and  total.  There 
is  no  motility  whatever,  except  a  slight  drawing  down  at  the  corners  of  the 
mouth;  this  is  evidently  accomplished  by  the  platysmata  and  is  a  little  more 
pronounced  on  the  left  side.  She  is  a  well  nourished,  healthy  child,  with  good 
complexion  and  hair,  yet  the  absence  of  animation  in  her  countenance  is 
striking.  When  instructed  to  close  her  eyes,  the  mask  effect  is  complete,  the 
clear  sclera  presenting  through  a  palpebral  fissure  a  little  over  a  quarter  inch 
wide  on  each  side.  The  skin  is  clear  and  smooth  over  the  whole  face,  and 
only  slightly  thinned  over  the  forehead  and  over  the  malars  and  nose.  There 
is  no  corrugation,  with  the  exception  of  a  slight  corrugation  about  the  eyes 
and  mouth.  The  upper  lip  is  thin  and  slightly  pursed,  and  the  lower  slightly 
everted.     There  is  very  little  drooling  and  only  when  speaking  or  eating. 

There  are  no  lateral  movements  of  either  eyeball.  There  is  a  good  range 
of  vertical  movement,  and  it  is  the  same  for  each  eye.  The  downward  range 
is  greater  and  seems  quite  full;  the  upper  range  is  possibly  somewhat  limited. 

24.  Marx,  H. :  Die  Missbildungen  des  Ohres.  in  Schwalbe,  E. :  Die  Mor- 
phologie der  Missbildungen  des  Menschen  und  der  Tiere,  3:  Part  3,  No.  2, 
Section  2,  p.  595. 

25.  Zappert,  J.:  Ueber  Infantilen  Kernschwund  Ergebnisse  der  Innerer 
Medicine  und  Kinderheilkunde  5:305,  1910. 
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There  are  no  oblique  movements,  or,  if  any,  so  slight  as  to  be  questionable. 
The  pupils  are  equal,  and  react  well  to  light  and  to  accommodation.  The 
ciliary  function  is  intact.  In  making  the  above  observation,  we  had  the  valu- 
able assistance  of  Dr.  Joseph  W.  Charles,  who  joined  us  in  examining  the  eyes. 
There  is  no  lateral  movement  of  the  mandible.  The  members  of  her  family 
seem    quite   aware    of   this,    and   her    father,    who    accompanied   her,    offered   to 


Fig.  1. — A  girl,  aged  11,  in  whom  there  is  a  complete  absence  of  mobility 
in  the  distribution  of  the  seventh  nerve  on  both  sides  of  the  face.  There  is 
also  an  absence  of  all  lateral  movements  of  the  eyeballs,  mandible  and  tongue, 
and  a  teratologic  absence  of   the  left  breast. 


demonstrate  her  manner  of  masticating  by  furnishing  her  some  gum  to  chew. 
The  range  of  vertical  movement  of  the  jaw  is  possibly  somewhat  limited,  but 
not  much,  and  the  strength  of  contraction  seemed   full  enough. 

The  tongue   is   atrophied  and   corrugated:    somewhat   more   so   on   the   left. 
Its   movements  are   limited   and   wobbly. 


- 
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The  range  of  movement  in  the  soft  palate  and  uvula  is  quite  limited.  It 
also  has  a  corrugated  appearance,  more  so  on  the  left.  The  whole  faucial 
surface  seemed  to  be  exceedingly  sensitive,  making  the  examination  of  it 
difficult,  although  the  patient  tried  to  acquiesce.  There  seems,  however,  to 
be  little,  if  any,  difficulty  in  deglutition.  There  are  no  motor  defects  in  other 
portions   of   her   body.     The   reflexes   generally   present   no   abnormalities. 

Sensibility  everywhere  seems  intact  and  well  up  to  normal  standard,  includ- 
ing the  special  senses  and  general  sensibility. 

Mental  Examination.  —  In  intelligence  and  character  this  little  girl  seems 
quite  up  to  the  average  of  her  age.  Her  speech  is,  of  course,  very  defective; 
in  fact  even  to  her  father  it  is  almost  unintelligible.  However,  her  brother 
and  sister  and  her  teacher  understand  her  "lingo''  very  well.  She  does  not 
use  standard  sign  language,  and,  although  she  writes  very  well  indeed  for  one 
of  her  age.  she  does  not  converse  in  this  way  to  any  extent;  nor  does  she 
use  much  pantomime  beyond  some  coy  little  movement  of  her  shoulders  and 
hands   for  expressional   purposes. 


Fig.  2. — This  figure  shows  the  relative  size  of  the  right  and  left  hands  and 
the  teratologic   deformity  of   the  left. 


Although  her  face  is  so  utterly  expressionless  (the  more  so  on  account 
of  the  limited  eye  movements'),  and  her  speech  very  defective,  her  demeanor 
is  otherwise  so  alert  that  one  is  quickly  assured  of  her  intelligence.  In  the 
record  are  specimens  of  her  handwriting  and  figuring  that  are  very  creditable. 

History. — The  parents  have  always  been  aware  that  the  defects  in  the  child 
were  congenital;  they  have  also  believed  they  were  hereditary,  for  there  is  in 
the  family  a  tradition  at  least,  that  all  the  members  of  the  mother's  family 
have  a  webbing  of  the  second  and  third  toes,  and  a  report  that  ^he  mother's 
father  had  a  withered  arm  from  birth  and  that  two  of  the  mother's  brothers 
had   congenital   deformities.     The  details,   however,   were   not   obtainable. 

The  mother  and  father  of  our  subject  and  their  other  children  present 
no  abnormal   features.     Thev  are  all  "healthv  and  well." 
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At  the  birth  of  W.  B.  (our  subject)  the  delivery  was  precipitous,  and 
the  mother  was  unattended  by  a  physician  for  an  hour  after  the  child  was  born, 
but  there  is  no  record  of  any  untoward  result  to  the  child.  When  she  was 
a  year  old  her  health  seemed  perfect.  In  her  second  year  she  had  pneumonia, 
and  for  several  years  thereafter  was  rather  delicate,  especially  suffering  with 
conjunctivitis,  which  resisted  ordinary  methods  of  treatment.  By  the  time  she 
was  8,  however,  she  was  well  and  strong.  In  her  ninth  year  her  tonsils  and 
adenoids  were  removed.  Since  she  has  been  perfectly  well,  "full  of  life,  jolly, 
and  an  excellent   student." 

The  left  mamma  is  entirely  absent,  the  merest  semblance  of  a  nipple  per- 
sisting. She  seems  to  have  fair  strength  in  the  pectoral  muscles  of  this  side, 
but  the  flat,  attenuated  appearance  of  the  breast  in  contrast  with  the  other 
side,  gives  the  right  side  the  appearance  of  being  over-developed  for  her  age. 

The  appearance  of  the  left  hand  is  so  evidently  teratologic,  that  only  a 
brief  description  is  necessary.  The  index  and  little  finger  are  so  short  as  to 
be  quite  out  of  proportion  to  the  other  digits.  The  whole  hand  is  consider- 
ably smaller  than  the  right.  There  is  no  atrophy,  and  she  uses  it  very  well, 
but  not  so  freely  as  the  right.  The  muscles  of  the  arm  are  all  present  and 
proportionate,  although  the  member  is  somewhat  smaller  than  the  right,  both 
in  length   and  general  circumference. 

We  shall  not  in  this  connection  attempt  to  discuss  the  teratologic  bearings 
of  the  case,  more  than  to  suggest  that  the  deficiencies  here  present  are  cf 
the  type  due  to  germinal  defect  as  distinct  from  the  teratologic  types  caused 
by  mechanical  process  in  utero,  as,  for  example,  club-foot,  cyclopia,  spina 
bifida,  etc. 


HEREDITARY    OCCURRENCE    OF    HYPOTHYROIDISM 
WITH    DYSTROPHIES    OF   THE    XAILS 

AND    HAIR 
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ANN     ARBOR,     MICH. 

The  study  of  individuals  and  families  that  may  show  various  mani- 
festations of  mental  and  nervous  degeneracy  not  infrequently  discloses 
the  existence  of  constitutional  disorders  that  are  direct  or  indirect 
causes  of  these. 

These  constitutional  disorders  appear  sometimes  as  peculiar  defects 
or  abnormalities  of  body  structures  that  tend  to  be  transmitted  through 
the  family.  Numerous  instances  of  these  are  recorded  in  the  literature 
dealing  with  problems  of  heredity.  These  are  in  most  instances  treated 
rather  more  from  the  point  of  view  of  being  specific  unit  qualities  that 
are  transmitted  than  as  the  results  of  a  more  general  inherent  deficiency 
of  organs  whose  healthy  functioning  is  essential  for  determining 
normal  development  and  successful  adaptation  to  the  requirements 
of  life. 

Recently  we  have  had  the  opportunity  of  studying  a  family  that  for 
generations  had  shjown  among  its  members  peculiar  trophic  disorders 
of  the  nails  and  hair,  and  various  abnormalities  of  a  mental  or  nervous 
character. 

While  the  more  obvious  abnormalities  of  this  group  are  of  special 
dermatologic  interest,  the  fact  that  these  seem  to  be  fundamentally 
related  to  some  constitutional  disorder  of  an  endocrinopathic  type  that 
peculiarly  affects  the  nervous  and  mental  make-up  of  the  members  of 
this  family,  makes  the  entire  subject  one  of  much  importance  for 
neuropsychiatry. 

Our  acquaintance  with  this  family  began  with  a  boy  who,  at  the  age 
of  18,  had  been  brought  into  the  Juvenile  Court  of  Detroit  because  of 
several  instances  of  petty  thieving.  The  frequency  of  his  delinquencies 
and  certain  mental  traits  suggested  the  existence  of  feeblemindedness 
and  led  to  his  admission  for  observation  to  the  Psychopathic  Hospital 
at  Ann  Arbor. 

REPORT    OF    A     CASE 

Examination.  —  The  physical  appearance  of  the  boy  was  quite  abnormal 
(Figs.  1  and  2).  He  was  about  5  feet,  5  inches  tall,  and  weighed  138  pounds. 
He    appeared    unusually    well    nourished.      The    skin    of    the    face,    trunk    and 
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extremities  was  plump  and  felt  as  if  it  were  thickened  in  its  deeper  parts. 
Around  the  eyes  the  skin  was  puffy  as  if  from  increased  subcutaneous  fat. 
The  hands  were  chubby  and  the  fingers  were  short  and  clubbed.  The  hands 
and  feet  were  cyanotic.  The  surface  of  the  skin  lacked  moisture.  The  skin 
of  the  finger  tips  and  soles  of  the  feet  was  exfoliated  in  places. 

A  very  striking  feature  in  his  appearance  was  the  scant  amount  of  hair 
on  the  head  and  body  and  peculiar  abnormalities  of  the  nails.  While  the 
head  seemed  fairly  well  covered  by  hair,  this  on  close  inspection  was  seen 
to  be  unusually  thin,  and  there  were  patches  in  which  the  scalp  was  covered 
only  by  a  fine  lanugo.  The  eyebrows  were  reduced  to  a  few  scattered  hairs 
and  these  were  stiff  and  short.  There  was  but  little  hair  in  the  axillary  and 
pubic  regions  and  the  latter  conformed  to  the  feminine  type  of  arrangement. 

The  nails  of  the  fingers  and  toes  all  lacked  a  quarter  or  a  half  inch  of 
reaching  the  tips  of  the  fingers  or  toes.  There  was  no  lunula.  Their  free 
margin  was  thickened  and  broken.  Their  surfaces  were  smooth  and  not 
ridged.     The  nail  bed  was  exposed  and  in  places  showed  suppuration  (Fig.  3). 

The  pulse  rate  was  80;  the  blood  pressure  130.  There  were  no  cardiac 
abnormalities.  The  body  temperature  was  always  a  little  below  normal.  On 
several  occasions  it  was  96.8  F. ;  usually  it  was  under  98.  The  Wassermann 
reaction  test  was  negative  on  the  blood.  The  urine  at  admission  had  a  spe- 
cific gravity  of  1.010  and  showed  a  few  hyaline  and  granular  casts.  In  other 
respects  it  was  negative.  The  roentgen-ray  examination  showed  a  normal 
sella  turcica. 

There  were  a  number  of  neurological  abnormalities.  There  was  a  frequent 
tic-like  movement  of  the  face,  and  when  he  became  emotionally  excited  there 
was  a  tic  of  the  right  shoulder.  His  speech  was  somewhat  thick  and  nasal 
in  quality.  Bone  conduction  for  sound  was  absent  in  the  left  ear.  The  left 
pupil  was  larger  than  the  right.  The  fundi  of  the  eyes  were  normal.  Refrac- 
tion tests  showed  a  high  degree  of  hyperopia.  The  form  field  of  the  left  eye 
showed  a  retraction  of  the  field  for  white.  There  were  no  paralyses  or  dis- 
turbances of  sensibility.     The  fingers   showed  a  fine  tremor  on  extension. 

His  mental  reactions  were  slow  and  he  showed  a  definite  intellectual  defect. 
Psychometric  tests  gave  him  a  mental  age  of  12  years  and  6  months.  His 
attitude  toward  his  delinquencies  was  immature  and  unreasonable.  In  other 
respects  he  showed  few  definite  peculiarities. 

The  general  appearance  of  the  boy,  the  peculiar  condition  of  the  skin  and 
the  dystrophies  of  the  hair  and  nails  suggested  the  existence  of  a  myxedematous 
condition.  This  view  was  confirmed  by  a  biopsy  of  the  skin  kindly  made 
by   Professor  Wile  of  the  department  of   dermatology. 

The  patient  was  tested  for  glucose  tolerance  and  it  was  found  that  he 
could  take  250  gm.  of  glucose  in  twenty-four  hours  before  sugar  appeared 
in   the  urine. 

Treatment. — He  was  put  on  thyroid  extract  in  5  grain  capsules  three  times 
a  day.  At  the  end  of  twenty-seven  days  there  was  increased  perspiration.  The 
exfoliation  of  the  skin  of  the  hands  and  feet  ceased.  The  hair  was  less 
fragile  and  there  was  a  very  noticeable  increase  in  the  hair  of  the  scalp  and 
eyebrows.  The  nails  appeared  to  be  improved  and  they  seemed  to  show  some 
growth.  Subjectively  he  appreciated  an  improvement  in  his  general  feelings. 
After  a  month  of  thyroid  treatment  he  began  to  show  toxic  effects  ;  the  pulse 
rate  was  110.  Treatment  was  discontinued.  The  improvement  oi  the  skin  con- 
dition at  once  ceased.  The  dryness  and  exfoliation  again  returned.  On  resum- 
ing treatment,   improvement  again   occurred. 
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The  clinical  symptoms  and  their  response  to  treatment  in  this  case  leave 
little  doubt  but  that  the  disorder  of  the  nails  and  hair  were  but  parts  of  a  con- 
stitutional disturbance  due  to  hypothyroidism. 

Family  History. — The  case  became  of  increased  interest  through  the  fact 
that  these  same  deficiences  had  been  present  among  members  of  the  boy's 
family  for  at  least  six  generations,  and  that  in  addition  to  the  dystrophies  of 
the  hair  and  nails,  both  those  affected  in  this  way  and  many  others  without 
these  defects  showed  various  disorders  of  nervous  functions   (Fig.  4). 

It  has  been  possible  personally  to  substantiate  the  accuracy  of  the  data  in 
this  case  in  almost  every  instance.  Our  information  regarding  the  family 
goes  back  to  the  great-grandmother  of  our  patient,  I — 1  M.  J.  C.  1st.  This 
woman  lived  in  Canada  and  was  of  French  extraction.  It  is  known  definitely 
to  members  of  the  present  generations  that  she  had  the  same  characteristic 
abnormalities  of  nails  and  hair.  A  photograph  in  the  family  shows  a  marked 
facial  similarity  to  her  daughter,  II — 1  M.  J.  C.  2nd.  It  is  probable  that  these 
abnormalities  were  present  in  still  earlier  generations.  This  is  suggested  in  the 
reply  that  M.  J.  C.  1st  gave  to  her  daughter  that  these  were  the  signs  of  an 
unhealthy  generation.  Information  that  we  regard  as  trustworthy,  but  that 
has  not  yet  been  personally  confirmed,  is  that  a  brother  of  II-l  has  the  abnor- 
mality and  of  his  six  children,  three  have  the  disorder,  and  one  is  insane. 

II-l  married  a  man  who  was  free  from  defect.  From  this  marriage  there 
were  ten  children.  The  oldest  of  these,  a  male  III-2  had  the  characteristic 
defect.  He  married  a  woman  without  the  defect,  and  from  this  marriage 
there  were  six  children.  The  oldest,  a  female,  L,  IV-1,  has  normal  nails 
and  fairly  abundant  hair  of  the  scalp,  but  few  in  her  eyebrows.  She  is  of 
short  stature  and  has  peculiar  short,  chubby  fingers.  She  is  of  neurotic  con- 
stitution, and  from  early  childhood  has  had  a  severe  facial  tic.  She  has 
had  no  children.  The  second  child,  a  female,  A,  IV-2,  does  not  have  the 
defect.  She  is  either  hysterical  or  epileptic.  When  a  small  child  she  would 
have  attacks  in  which  she  was  unclear.  In  these  she  would  take  hold  of  her 
mother  and  remark  that  the  floor  was  sinking  under  her.  Later  on  these 
ceased,  but  at  the  age  of  16  she  had  attacks  in  which  she  was  unconscious  for 
a  brief  period.  There  were  no  convulsive  movements.  These  have  recurred 
from  time  to  time  during  her  adult  life.  It  is  of  interest  to  note  that  although 
she  has  always  had  an  abundance  of  hair  on  her  head,  in  the  spring  of  1919 
she  had  a  miscarriage,  and  following  this  her  hair  fell  out  in  large  amounts. 
She  is  married  to  a  man  without  the  defect  and  has  had  two  children.  The 
first  of  these  died  in  infancy  from  pneumonia,  and  the  second  during  the  first 
years  of  her  life  suffered  from  marasmus.  P,  IV-4,  a  male,  was  our  patient. 
His  physical  and  mental  disorders  have  been  noted  previously.  It  is  said 
by  his  family  that  he  and  his  father  closely  resembled  each  other,  not  alone 
in  the  defects  of  nails  and  hair  but  in  having  a  thick  skin  and  in  their  general 
physical  make-up.  Since  his  discharge  from  our  observation,  this  boy  has 
been  delinquent  frequently,  having  been  implicated  in  several  instances  of 
stealing,  and  at  the  present  time  his  whereabouts  are  unknown. 

Between  the  third  and  fourth  child  there  were  two  miscarriages.  The 
fourth  child,  a  boy,  G.,  IV-5,  is  now  aged  19.  He  has  thin  eyebrows  and  a 
fair  amount  of  head  hair.  His  nails  are  normal.  During  an  attack  of  typhoid 
fever  he  had  a  severe  delirium  and  since  then  he  has  never  been  physically 
strong. 

The  sixth  child,  a  boy,  E..  IV-6,  has  the  characteristic  defect  of  nails  and 
hair    (Figs.   1   and  2).     He  was   first   seen   at  the  age  of  7.     His   appearance 
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at  that  time  had  a  cretenoid  character.  He  looked  like  a  little  old  man.  His 
skin  seemed  myxedematous.  There  were  patches  of  baldness  on  the  top  and 
back  of  the  head  and  there  were  no  eyebrows.  Four  years  later  his  hair 
was  uniformly  scant  over  his  head.  There  was  a  lateral  scoliosis  in  the  dorsal 
region.  The  thyroid  gland  was  not  palpable.  There  was  a  tic-like  movement 
of  the  head  and  choreiform  movements  of  the  extremities.  At  the  age  of  13  he 
came  into  the  courts  because  of  malicious  conduct  and  incorrigibility.  He 
was  sent  to  the  State  Training  School  for  the  Feebleminded.  Psychometric 
examinations  gave  him  a  mental  age  of  9  years  and  1  month.  He  responded 
very  little  to  thyroid  treatment. 

The  seventh  child.  R..  1Y-7,  does  not  have  the  defect,  but  is  mentally 
subnormal. 

The  second  child  of  the  third  generation,  W..  II 1-3.  a  male,  is  said  to  have 
had  hair  at  birth,  but  none  after  early  childhood.  At  the  present  time,  he 
is  completely  bald.  He  has  no  eyebrows  or  eyelashes  and  no  body  hair.  His 
nails  are  defective  in  the  characteristic  way.  Between  the  ages  of  25  and  32 
he  had  typical  epileptic  convulsions.  At  the  present  time  he  has  peculiar 
feelings  as  if  an  attack  were  coming  on,  but  no  further  development.  He 
married  a  woman  free  from  the  defect  and  has  had  four  children.  The  eldest, 
a  girl.  M.,  IV-8,  has  the  defect.  Her  head  hair  is  limited  to  a  thin  downy 
covering.  Her  nails  are  defective  and  she  has  thick  skin  and  clubbed  fingers. 
Mentally  she  is  backward,  and  is  now  in  a  special  room.  Her  thyroid  is  hard 
and   abnormally   small.     Menstruation   first   appeared   at   the   age   of   16. 

T..  IY-9,  a  boy.  aged  12,  lacks  the  defect  in  the  characteristic  type,  but 
his  hair  is  unusually  thin.  He  has  nocturnal  eneuresis.  Mentally  he  is 
feebleminded. 

H.,   IV-10,  a  boy,  aged   10,  does  not  have  the  defect,  but  is   feebleminded. 

J.,  IY-11,  a  boy,  aged  5,  has  thin  hair,  but  normal  nails.  He  has  nocturnal 
eneuresis. 

The  third  child  of  the  third  generation,  J.,  III-5,  lacks  the  defect.  He  has 
had  a  bad  criminal  record  in  the  courts.  He  has  twice  married,  but  has  had 
no  children. 

The  fourth  child,  E.,  III-7,  seems  to  have  been  quite  normal  as  to  hair 
and  nails.  She  married  a  normal  man  and  all  of  her  descendants,  for  two 
generations,  have  been  free  from  the  defect. 

The  fifth  and  sixth  children  of  the  third  generation  were  twins  and  lacked 
the  defect.  One  of  these,  III-9,  died  in  infancy.  The  other,  E.,  111-10,  mar- 
ried a  normal  man  and  had  two  normal  children.  She,  herself,  died  from 
acute  tuberculosis. 

The  seventh  child.  L.,  III-2,  had  normal  hair  and  nails.  She  married, 
and  has  had  eleven  children.    All  of  these  have  remained  free  from  the  defect. 

The  eighth  child.  T..  1 11-14,  has  no  hair  on  her  head  and  her  nails  are 
defective.  She  married  a  normal  man,  111-15,  who  is  also  a  brother  of  III-4. 
She  has  had  seven  children.  The  first  of  these.  T..  IY-30,  was  free  from  the 
defect,  but  died  in  childhood  from  scarlet  fever.  The  second  and  third  chil- 
dren lacked  the  defect,  but  died  in  childhood  from  marasmus.  The  fourth 
child,  W.,   IV-33,   died  in   infancy   from   meningitis. 

The  fifth  child,  M..  IY-34,  a  girl,  aged  13,  has  normal  nails  and  hair,  but 
her  teeth  are  notched  along  the  cutting  edge.     Mentally   she  is   feebleminded. 

The  sixth  child.  C.  IY-35,  has  the  typical  defect.  He  has  nocturnal  eneure- 
sis  and   is   feebleminded. 
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Fig.  2.— Patients  IV-4  and  IV-6. 
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The  seventh  child.  M..  IY-36,  aged  7,  has  the  family  abnormality  of  nail? 
and  hair.     She  has   nocturnal  eneuresis  and  is   feebleminded. 

The  ninth  child  of  the  third  generation,  M.,  111-16,  lacks  the  defect.  She 
married  a  normal  man  and  has  had  nine  children,  all  of  whom  are  free  from 
the  defect  and  are  of  average  mentality. 

The  tenth  child,  L..  1 1 1-18.  has  the  defect.  Her  teeth  are  worn  away  on 
the  cutting  edge.  She  married  a  normal  man,  and  has  had  three  children. 
The  oldest  of  these.  A..  IY-46,  has  always  had  good  hair,  but  his  nails  show 
the  typical  defect.  He  has  some  difficulty  in  hearing,  but  otherwise  is  healthy. 
The  second  child  died  in  infancy  and  had  abnormal  nails.  The  third  child, 
R..  IV-48.  has  the  defect.  While  the  head  seems  fairly  well  covered  by  hair 
it  is  abnormally  thin  in  amount.  The  teeth  show  irregularities  of  the  cutting 
edge.     Mentally  he  is  subnormal. 

Among  sixty-one  members  of  this  family,  belonging  to  six  genera- 
tions, the  defect  in  its  typical  manifestations  was  present  in  fourteen 
instances.  In  these,  both  hair  and  nails  were  affected.  The  nail  defect 
seemed  to  be  about  the  same  in  all,  but  there  was  much  variation  in  the 


Fig.  3   (Patient  IV-4). — Abnormalities  of  nails. 

degrees  of  loss  of  head  hair.  In  the  greater  number  there  was  an 
extreme  scantiness  as  to  the  amount  of  hair.  In  no  instance  was  there 
a  total  loss  of  all  hair  of  the  head,  the  most  extreme  cases  showing  a 
fine  lanugo-like  covering  of  the  scalp. 

The  defect  tends  to  occur  in  a  mendelian  type  of  distribution,  but 
the  varied  character  of  the  abnormalities  appearing  in  relation  with  the 
type  defect  of  nails  and  hair  is  perhaps  too  complicated  to  be  explained 
in  a  simple  mendelian  formula.  The  character  of  abnormal  hair  and 
defective  nails  behaves  as  a  mendelian  dominant.  All  persons  that 
have  the  defect  give  a  mixed  progeny  when  crossed  with  normals.  The 
defect  never  appears  in  a  descendant  who  himself  is  free  from  the 
defect. 

Aside  from  this  particular  abnormality,  there  are  other  features 
that  show  that  in  this  family  group  there  are  conditions  active  in  the 
production  of  a  variety  of  disorders  that  are  of  much  interest  to  neuro- 
psychiatry.     This    is    the    high    frequency    of    feeblemindedness    and 
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neurological  disorders  of  a  degenerate  type  that  are  present  among 
the  family. 

The  members  of  the  third  generation  who  had  dystrophies  of  nails 
and  hair,  and  all  of  their  descendants,  numbered  twenty-nine  persons. 
Of  these,  twenty-two  were  definitely  abnormal.  Twelve  of  the  latter  had 
the  characteristic  family  dystrophy,  and  ten  others,  who  lacked  this, 
showed  other  constitutional  and  nervous  disorders.  These  included  one 
case  of  epilepsy,  one  of  hysteria,  one  of  severe  tic.  four  instances  of 
feeblemindedness,  one  of  nocturnal  eneuresis  and  four  died  at  an  early 
age  from  marasmus.  Even  those  who  had  the  nail  and  hair  dystrophy 
had  other  abnormalities.  One  of  these  was  an  epileptic ;  one  had  can- 
cer ;  four  were  feebleminded,  one  had  nocturnal  eneuresis. 

This  multiplicity  of  characteristics  of  degeneracy  bears  out  the  view 
that  we  are  concerned  in  this  family  with  a  more  fundamental  dis- 
order than  that  of  an  isolated  abnormality  of  nails  and  hair.  It  would 
seem  that  there  was  present  some  organic  defect  that  had  widelv  dis- 
tributed constitutional  influences. 

The  well-known  association  of  abnormalities  of  hair  and  of  nails 
in  hypothyroidism  and  the  two  fairly  well  defined  cases  of  juvenile 
myxedema,  and  the  reaction  of  one  case  to  thyroid  feeding,  seems  to 
warrant  the  conclusion  that  the  fundamental  disorder  in  this  family 
was  of  the  thyroid  gland. 

Cases  Reported  in  the  Literature. — There  are  in  the  literature  a  few  other 
observations  on  families  showing  similar  dystrophies  of  nails  and  hair.  The 
.earliest  one  of  these  and  the  most  extensive  in  its  abnormalities  was  that 
reported  by  Xicolle  and  Hallipre.1  In  this  family  of  fifty-five  known  persons, 
thirty-six  showed  the  dystrophies.  In  1896  White"  reported  the  study  of  a 
family  in  which  there  were  fourteen  members  in  four  generations.  Of  these, 
seven  showed  the  characteristic  abnormalities.  Eisenstaedt,3  in  1913,  reported 
observations  on  a  family  of  thirteen  members  which  showed  the  occurrence 
of  the  dystrophies  in  five  generations.  Among  eight  members  of  the  fourth 
generation,  the  abnormality  was  present  in  three.  It  is  also  probable  that  a 
contribution  by  Hoffman*  should  be  included  in  this  connection.  This  reports 
a  line  of  thirteen  persons,  eight  of  whom  through  four  generations  had  shown 
abnormally  short  and  scant  eyebrows  and  dystrophies  of  the  nails  of  the  hands 
and  feet.  In  this  family  there  were  several  instances  of  thyroid  disease.  The 
patient  had  a  large  struma,  as  had  her  mother.     The  appearance  of  the  mother 

1.  Xicolle  and  Hallipre:  Maladie  familiale  caracterisee  par  des  alterations 
des  cheveux  et  des  ongles,  Ann.  de  Derm,  et  Syph.,  3d  Ser.  6:804,  1895. 

2.  White,  Charles  J.:  Dystrophia  Unguium  et  Pilorum,  Hereditaria.  J. 
Cut.  and  Gen.  Urin.  Dis.  14:220,  1896. 

3.  Eisenstaedt,  J.  S. :  Three  Cases  of  Family  Dystrophies  of  Hair  and  Nails, 
J.  A.  M.  A.  60:27  (Jan.  4)   1913. 

4.  Hoffman :  Ueber  Verkiimmerung  der  Augenbrauen  und  der  Nagel  bei 
Thyroidosen,  Arch.  Derm.  u.  Syph.  89:381,  1908. 
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suggested  hypothyroidism  and  Hoffman  comments  that  "perhaps  one  might 
believe  that  a  dysthyroidism  was  the  predisposing  cause  for  the  described 
malformations." 

The  frequency  of  disorders  of  the  nails  or  of  the  hair  in  hypo- 
thyroidism is  shown  in  several  analyses  of  large  groups  of  cases  of 
myxedema.  In  an  analysis  of  150  cases,  Hun  and  Prudden5  found 
malformations  of  nails  in  75  per  cent,  of  cases  studied,  and  in  a  later 
series  Howard6  found  nails  abnormal  in  86  per  cent,  of  cases,  and  hair 
in  93  per  cent,  of  those  studied. 

As  to  the  heredity  of  hypothyroid  disorders,  there  is  a  good  deal 
of  confirmatory  evidence.  In  the  previously  cited  analyses  of  large 
groups  of  cases,  Hun  and  Prudden  found  a  direct  inheritance  in  8  per 
cent,  of  cases  studied,  and  Howard  in  6.6  per  cent. 

It  would  be  of  interest  to  know  to  what  extent  some  of  the 
so-called  neurotic  disorders  of  the  hair  are  brought  about  through  the 
reaction  of  the  thyroid  gland  to  disorder  of  the  sympathetic  nervous 
system  coming  primarily  from  affective  disturbances  such  as  the  sud- 
den loss  of  hair  or  change  in  color  following  fright  and  nervous 
stress.  There  may  be  persons  whose  thyroid  functioning  is  just 
sufficient  to  maintain  normal  health,  and  under  stress  this  balance  may 
be  so  disturbed  as  to  produce  definite  pathologic  conditions.  In  this 
group  we  have  reported  there  were  two  persons  who  lacked  the  char- 
acteristic family  dystrophies,  who,  following  slight  constitutional  dis- 
turbances suffered  a  loss  of  hair  and  later  regained  normal  conditions. 

State   Psychopathic   Hospital,  University   of   Michigan. 

DISCUSSION 

Dr.  Beverley  R.  Tucker,  Richmond.  Va. :  Dr.  Barrett  has  opened  an 
interesting  field  in  the  history  of  the  endocrine  disturbances.  I  recall  the 
case  of  a  family  in  which  the  father  and  mother,  both  absolutely  normal,  had 
six  children  who  were  all  normal  except  one  and  she  was  distinctly  a  cretin. 
When  she  grew  up  she  married  an  alcoholic  and  they  had  seven  children, 
and  of  these  seven  children  every  child  suffered  from  convulsions.  One  had 
one  convulsion,  two  had  such  frequent  convulsions  that  they  were  sent  to  an 
epileptic  colony  in  Virginia.  I  was  more  or  less  fortunate  in  being  aide  to 
get  roentgenograms  of  the  pituitary  of  five ;  three  showed  no  change  in  the 
sella,  two  showed  distinct  hypopitnitary  changes  and  they  were  put  on  pituitary 
extract.  One  improved  to  a  fair  degree,  and  the  other  has  not  had  a  con- 
vulsive attack  for  over  two  years.  None  of  them  shewed  any  sign  of  hypo- 
thyroidism clinically  though  the  mother  was  distinctly  hypothyroid,  except  pos- 
sibly  the  youngest  child  who  was  _"  >  years  old  the  last  time  1  saw  it.    As  to 

5.  Hun  and  Prudden:    Myxedema.  Am.  J.  M.  Sc.  96:  July  and  August,  1888. 

6.  Howard,  C.  P.:  Myxedema:  A  Study,  J.  A.  M.  A.  48:1226  (April  13) 
1907;  ibid.  48:1403   (April  27)   1907. 
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the  nails  and  hair.  I  am  afraid  to  venture  discussion  on  that  because  I  have 
not  my  notes  with  me.  The  point  I  would  like  to  emphasize  in  these  endocrine 
disturbances  is  that  in  the  succeeding  generation  we  are  likely  to  get  not 
only  the  ductless  gland  disturbance  of  the  parent  but  other  ductless  gland 
disturbances  and  various  forms  of  feeblemindedness,  and  we  cannot  predict 
the  absolute  relation.  It  is  interesting  to  note  that  the  father  in  the  case 
just   recited   was   an   alcoholic. 


\     PSYCHOLOGICAL     STUDY    OF    SOME     ALCOHOLICS* 
L.     PIERCE     CLARK.     M.I). 

NEW    YORK 

In  any  dynamic  or  basic  study  of  alcoholism  one  is  impressed  that 
only  the  hidden  or  unconscious  reasons  for  indulgence  in  the  habit  hold 
anything  new  in  psychologic  study.  The  conscious  causes — <tres>.  pov- 
erty, unhappiness  and  desire  for  forgetfnlness — are  only  too  well 
known.  We  shall,  therefore,  turn  our  attention  solely  to  the  uncon- 
scious promptings  of  alcoholism.  There  can  be  no  doubt  that  the  under- 
lying motives  for  drinking  are  quite  or  nearly  as  complex  as  the  con- 
scious ones;  varying  amounts  of  alcohol,  however,  bring  out  different 
mental  strivings  in  one  and  the  same  individual  at  different  times.  It 
would  seem  to  release  or  bring  into  the  open  many  of  the  character 
imperfections  and  unadjusted  strivings  not  ordinarily  exhibited  in  such 
persons  by  any  other  phase  of  life.  It  is  often  difficult  to  say  whether, 
then,  the  unadjusted  and  ill  digested  past  has  caused  the  alcoholic  indul- 
gence, or  the  taking  of  alcohol  has  made  easy  the  unconscious  revolt. 
Probably  both  views  are  at  times  correct  even  in  one  and  the  same  case. 
Not  a  little  of  the  alcoholic  picture  may  be  considered  as  exogenic:  the 
perversion  of  bodily  and  mental  functions  by  alcohol  as  a  toxic  agent 
itself  as  well  as  the  toxemia  secondarily  induced  by  the  action  of  alcohol 
play  a  role.  These  factors  may  enormously  enlarge  the  mental  and  con- 
stitutional defect  of  an  individual  so  that  the  important  features  of  the 
clinical  expression  of  alcoholism  may  early  seem  to  be  largely  or  solely 
somatic  in  character.  (  )nly  when  we  begin  to  unravel  the  perverted 
psychic  trends  of  ideas  in  alcoholic  delirium  or  acute  hallucinosis  do  we 
gain  some  definite  idea  of  the  real  defect  of  the  genetic  instincts  in  the 
alcoholic.  One  of  the  basic  trends  in  this  form  of  mental  toxicosis 
showing  its  sharp  distinction  from  other  deliria  is  the  more  or  less  spe- 
cific homosexual  trends  in  the  symbolism  of  the  auditory  and  visual 
hallucinations.  We  thus  infer,  with  many  other  workers  in  this  held. 
that  alcoholism  is  indissoluble  bound  up  with  the  sexual  life  and  its  per- 
versions, and  when  we  scrutinize  this  phase  of  the  emotional  life  in 
alcoholism,  we  invariably  find  an  incomplete  evolution  and  sublimation 
of  the  sexual  life.  This  in  it-elf  of  tin  determines  many  such  indi- 
viduals to  a  life  of  nervous  invalidism  though  they  never  turn  to  a  dis- 
tinct alcoholic  carter.     It   would  be  especially  useful  at  this  time  if  we 

*Abstrac1  i  i  paper  read  before    \merican  Neurological  Association,  Atlantic 

City.  June   IS.    I'M''. 

*This  paper  in  extenso  was  published  in  t lie  Psychoanalytic   Review,  July. 
1919. 
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had  a  thoroughly  modern  clinical  picture  of  the  alcoholic  personality 
as  such,  independent  of  the  habit.  To  be  sure,  many  of  the  details  of 
such  a  character  would  undoubtedly  seem  to  be  borrowed  from  many 
other  more  or  less  distinctive  personalities,  such  as  the  mental  defe'e- 
tives,  the  unstables,  the  depressives  and  epileptics,  but  it  would  no 
doubt  serve  well  to  show  that  the  alcoholic  habit  is  but  a  releasing 
method  of  a  defective  individual  from  many  difficult  situations.  One 
may  agree  psychologically  as  well  as  popularly  that  toxic  doses  of 
alcohol  show  up  the  real  character  of  the  individual,  and  also  show  us 
the  defective  points  or  conflicts  in  the  evolution  of  the  emotional  life. 
We  may  cite  briefly  in  abstract  some  cases  which  have  been  inten- 
sively studied  and  give  the  more  or  less  successful  outcome  in  each. 

REPORT  OF  CASES 
Case  1. — A  man.  now  52  years  old,  a  constitutional  inferior  of  high  degree 
with  special  mental  development,  had  attacks,  dipsomanic  in  type  and  often 
continuations  of  depressive  episodes  not  unlike  the  atypical  retarded  depres- 
sions. He  had  been  a  "periodic  spreer"  for  fourteen  years  and  has  now 
remained  well  for  thirteen  years.  His  reformation  took  place  immediately 
after  his  marriage  to  an  elderly  widow,  who  with  a  superior  controlling  hand 
has  influenced  our  patient  to  a  successful  outcome.  Inheriting  a  certain  type 
of  defective  instinct,  this  man  failed  by  inheritance  and  training  to  adjust  him- 
self properly  to  the  growing  demands  of  his  environment;  his  emotional  insta- 
bility increased,  and  when  the  increased  stress  of  adult  life  had  to  be  met  he 
took  on  alcoholic  reactions.  At  the  more  extreme  swings  of  mood,  and  at  the 
time  of  the  painful  depressive  episodes  especially,  he  used  alcohol  to  deaden 
the  painfulness  of  reality.  Undoubtedly,  no  one  psychologic  formula  was  suf- 
ficient to  explain  his  alcoholic  reactions ;  that  is,  a  specified,  unconscious 
homosexual  trend  could  not  be  definitely  postulated.  His  primary  identifica- 
tion with  the  mother,  of  course,  paralyzed  his  whole  afterdevelopment.  There 
was  abundant  evidence  of  an  intensive  selflove  (narcissism),  and  a  growing 
inability  to  make  the  normal  heterosexual  life  in  early  manhood.  One  might 
say  that  his  inability  to  elaborate  fully  his  emotional  life  and  gain  proper 
inhibition  at  the  different  epochs  ultimately  overtook  him  as  a  sort  of  nemesis, 
and  he  was  doomed  to  seek  all  sorts  of  regressive  indulgences.  He  took  vari- 
ous forms  of  narcotics  for  a  short  time  in  his  pathologic  career.  Just  why 
alcohol  filled  his  needs  best  is  not  easy  to  say.  It  may  be  it  furnished  the 
greatest  relief  at  the  weakest  part  of  his  emotional  defect.  Thus,  it  served 
to  make  possible  a  more  perfect  rapport  with  the  men  when  he  was  away 
from  home,  it  allayed  the  mental  pain  of  homesickness  (desire  for  the  mother), 
and  also  diminished  the  chagrin  and  humiliation  of  a  possible  trick  of  fortune 
or  baffled  social  success  in  these  different  environments.  It  is  interesting  to 
note  the  process  of  ultimate  and  automatic  (?)  cure.  A  modified  acceptance 
of  the  heterosexual  life  with  a  pronounced  mother-imago  attachment  are 
quite  obvious.  Under  such  a  living  regime,  plus  the  reduction  of  the  extremes 
of  economic  necessity,  he  is  able  to  suffer  only  slight  perturbations  of  his 
inherent  pathologic  defect,  that  is,  he  is  not  really  cured  but  the  alcoholic 
reactions  are  in  arrest,  and  he  has  acquired  an  easier  social  adjustment  to 
his  family  and  friends.  . 
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Case  2. — A  woman,  now  40  years  old,  who  has  heen  an  irregular  drinker 
in  sprees  for  nineteen  years  or  since  her  marriage,  for  the  past  three  years  has 
suffered  attacks  that  have  been  less  frequent  and  severe,  during  which  time 
she  has  heen  separated  from  her  husband,  divorced,  and  has  finally  become 
attached  to  an  elderly  unmarried  unman  who  seems  to  play  the  double  role 
of  mother  and  a  sentimental  "crush."  The  alcoholic  indulgence  began  at  the 
time  of  her  marriage  and  continued  so  in  periodic  spreeing  until  her  divorce. 
Slight  indulgence  has  continued  since,  hut  no  outspoken  attacks  have  occurred 
now  for  several  years.  We  have  in  this  woman  a  not  unusual  type  of  consti- 
tutional inferior  or  emotional  arrest,  and  an  ill  balanced  judgment  and  will. 
We  find  her  extremely  mother-attached  and  very  narcissistic.  There  was  no 
real  capacity  or  aptitude  to  make  an  adult  love  marriage.  So  soon  as  the 
latter  demand  was  encountered,  she  took  alcohol  to  excess  and  only  diminished 
this  habit  at  separation  and  final  divorce.  Selfadjustment  with  comparative 
freedom  from  alcohol  followed  the  mother-lover  relationship  but  with  an 
enormous  sacrifice  of  family  and  social  usefulness.  Here  the  alcohol  seemed 
to  play  an  auto-erotic  role  and  to  a  slight  extent  an  incest  (Hlectra)  and 
possibly  a  homosexual  one.  The  obvious  lesson  we  may  draw  from  this  case 
is  that  this  woman  should  never  have  been  allowed  to  marry.  Much  might 
have  been  saved  to  all  concerned  had  this  been  fully  recognized  at  the  outset. 
The  patient  was  encouraged  to  secure  a  separation  and  divorce,  but  her 
automatic  adjustment  in  the  female  attachment  formed  afterward  was  not  fore- 
seen by  those  medically  interested.  It  may  be  interesting  to  speculate  why 
even  a  homosexual  adjustment  is  not  quite  satisfactory  in  this  case.  It  is 
well  known  that  perhaps  every  individual  who  is  auto-erotic  and  homosexual, 
overt  or  latent,  has  sooner  or  later  some  form  of  neurosis.  It  is  thought  that 
any  curtailment  or  sidetracking  of  the  final  consummation  of  love  in  marriage 
and  the  rearing  of  a  family,  and  especially  the  latter,  is  an  unhealthful  and 
unstable  sublimation.  The  final  sublimation  and  consummation  of  the  love  life 
therefore  is  denied  the  emotionally  defective,  and  the  homosexual,  in  par- 
ticular. Hence  the  unsatisfactory  adjustment  in  such  a  termination  as  in 
this  case. 

Case  3. — A  middle-aged  married  man  with  several  children,  with  an  inten- 
sive alcoholic  family  history,  began  spreeing  it  only  in  the  last  eight  years. 
Psychoanalysis  was  attempted.  Revivals,  the  signing  of  the  pledge,  the  death 
of  relatives  and  various  alcoholic  episodes,  all  of  which  had  caused  keen  men- 
tal perturbation  at  the  time,  were  gone  over  with  little  affect  and  the  patient's 
memory  for  details  was  scant.  He  was  given  an  interpretation  that  in  these 
repressed  emotional  crises  lay  the  impulse  to  drink.  For  several  months  the 
continued  recurrence  of  the  grossest  symbolism  of  homosexual  dreams  was 
analyzed,  yet  our  patient  continued  to  take  an  insincere  attitude.  For  instance. 
he  never  actually  declared  he  would  take  no  more  alcohol,  yet  gave  the  impres- 
sion that  this  was  the  stand  he  meant  to  assume;  at  the  same  time  he  would 
talk  about  the  injustice  of  the  prohibition  act.  An  analysis  of  the  marriage 
adjustment  showed  that  our  patient  often  rushed  home  quite  breathless  with 
apparent  concern  for  the  welfare  of  his  family  and  on  finding  everything  quite 
all  right  would  immediately  shirk  his  responsibility  to  be  with  them  and  leave 
for  the  country  club  and  besot  himself  with  alcohol  in  company  with  male 
companions.  It  is  interesting  to  note  that  here,  as  in  many  another  dipsomanic 
engrafted  upon  moderate  continuous  alcoholism,  the  wife  gives  little  concern 
for  the  complete  reformation  of  her  husband,  as  though  unconsciously  she  i- 
aware  she  really  does  not  possess  hi-  adult  love.     Such  a  lukewarm  ally  within 
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the  family  is  a  serious  drawback  to  any  permanent  reformation.  It  is  not 
possible  to  fully  analyze  the  homosexual  motive  to  alcohol  here,  and  attempts 

finally  were  made  to  force  it  into  the  open  by  an  explanatory  coup,  with  the 
result  that  enormous  resistance  succeeded,  and  the  analysis  was  broken  off. 
The  .patient  exhibited  the  most  extreme  revulsion  toward  all  homosexuals, 
latent  and  overt,  and  declared  he  would  like  to  sit  as  judge  upon  such  and 
execute   them  by  shooting. 

We   finally  have  a   man   of  middle  age  grown   rigid   in  emotional   life,  who 

-t   his   faculty  of   self-manufactured   pleasure   and   who   fails   to   make   a 

real  heterosexual   life;   his  alcoholic  habit   stands  halfway  between  the   ability 

to  repress  his   libido  and  at  the  same  time  prevents  the  social   sublimation  of 

his  latent  homosexual  trends. 

Cask  4. — A  middle-aged  man  married  a  second  time,  two  years  ago.  He 
was  always  a  stubborn,  self-willed  boy  and  left  home  after  a  quarrel  with  his 
father.  His  alcoholic  spreeing  at  the  end  of  a  typical  periodic  depression 
invariably  began  with  the  strongest  latent  homosexual  setting  and  ended  in 
the  strictest  drinking  in  secret,  when  he  became  "as  helpless  as  a  babe."  In 
the  latter  state  he  often  contemplated  suicide.  A  psycho-analysis  was  here 
attempted  and  a  homosexual  and  inferiority  complex  was  fully  disclosed.  In 
the  deeper  analysis,  our  patient's  extreme  longing  to  return  to  his  boyhood 
is  disclosed.  Owing  to  business  engagements  and  the  rather  keen  resistance, 
analysis  was  interrupted  and  never  resumed.  The  final  outcome  of  the  case 
is  interesting.  Our  patient  finally  remarried  several  months  ago,  and  as  in 
Case  1,  his  wife  has  taken  over  his  entire  care.  She  is  clever,  resourceful, 
and  though  managing  in  attitude  toward  him,  they  are  happy  and  he  has 
ceased  philandering,  gives  attention  to  business,  has  ceased  drinking  and  has 
no   "nervous  periods." 

In  this  case  we  have  a  man  whose  intensive  attachment  to  the  mother  again 
made  it  impossible  for  him  to  develop  normally.  The  delayed  revolt  against 
the  father  in  late  adolescence  was  violent  and  has  constituted  a  more  or  less 
permanent  fixation  of  antagonism  to  all  authority.  His  alcoholic  indulgence 
seems  to  have  begun  as  an  alternate  to  onanism,  became  spreeing  in  type  with 
the  boy  group  and  in  the  adult  form  it  blocks  his  heterosexuality  from  final 
consummation.  Whenever  he  spreed,  beginning  with  an  intensive  sexual  desire 
for  complete  abandon,  he  joined  the  men  group  and  ended  in  solitary  drinking 
and  final  complete  regression  to  infancy  and  the  mother  (suicide  and  death). 
It  is  difficult  to  say  just  what  period  of  emotional  fixation  defect  precipitated 
the  alcoholic  regression  although  the  impossibility  of  a  heterosexual  con- 
summation started  it.  The  final  retreat  to  the  deepest  unconscious  regression 
always  took  place  when  an  alcoholic  spree  once  started. 

Case  5. — This  condition  is  chiefly  interesting  because  it  occurs  in  a  definite 
periodic  depressive  individual.  He  is  a  single  man  in  the  middle  thirties  and 
has  had  relatively  slight  attacks  of  retarded  depressions  for  thirteen  years. 
During  that  time  he  has  had  seven  distinct  attacks  occurring  at  irregular 
periods.  The  attacks  usually  came  on,  as  follows  :  He  first  grew  gradually 
quiet  in  manner,  was  disinclined  to  meet  business  and  social  obligations,  sat 
about  the  house  and  worried  in  a  mildly  anxious  manner.  He  thought  he 
was  to  lose  his  job,  or  that  others  were  to  be  promoted  above  him.  In  a 
few-  days  the  real  depression  appeared,  he  lost  his  appetite,  slept  little,  became 
indecisive  about  personal  matters,  and  all  physical  acts  were  slow  and  uncer- 
tain. At  the  depth  of  the  depression  alcoholism,  spreeing  in  type,  came  to 
the  fore.     After  several  years  of  good  mental  health,  the  patient  returned  to 
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the  physician  with  a  mild  alcoholic  delirium  or  befogged  state.  Following  a 
prolonged  alcoholic  debauch,  he  said.  "If  I  had  not  been  psycho-analyzed  I 
could  or  would  have  had  a  depression  and  been  saved  from  this  new  brand  of 
nervousness."     His   verbatim   account   of  his   difficulties   are   as    follows : 

"I  got  along  very  well  and  kept  busy  with  lots  of  work  and  sport  (engi- 
neering and  yachting)  until  my  father's  death,  when  I  stopped  drinking  for  a 
month  and  then  began  again  worse  than  ever.  While  under  the  influence  of 
alcohol,  I  had  a  disgusting  experience  with  a  woman  (buccal  masturbation)  in 
which  I  was  the  aggressor.  After  it  1  walked  miles  and  miles,  felt  done  up 
and  beyond  all  help.  I  felt  1  was  a  degenerate,  and  the  episode  would  come 
up  every  time  I  took  something  to  drink.  1  began  to  think  the  woman  must 
have  told,  and  that  all  the  men  knew  of  it.  too.  At  this  time  I  lost  the  chance 
to  get  an  important  position  which  had  been  promised  to  me,  and  my  daily 
work  seemed  dull  and  uninteresting.  Soon  after  I  sustained  a  physical  injury 
which  laid  me  up  for  three  months,  during  which  I  neither  had  a  job  to  keep 
me  busy  nor  could  I  engage  in  sports.  I  drank  harder  and  harder,  and  on 
a  vacation  I  fell  in  with  a  low  crowd  and  drank  to  excess.  Immediately  on 
waking  one  afternoon  after  one  of  these  debauches,  I  thought  I  heard  the 
proprietor  of  one  of  the  cafes  I  frequented,  and  with  whom  I  had  been  on 
familiar  terms  (the  father  psychically)  accuse  me  of  being  a  'fairy.'  In  my 
mind  I  thought  I  answered  him,  asking  what  he  meant,  and  then  he  told -me 
I  was  a  degenerate.  This  fancied  statement  rankled  in  my  mind  and  would 
come  up  every  time  I  drank.  It  gradually  extended  from  the  feeling  that 
a  few  knew  or  thought  I  was  a  degenerate,  to  all  my  friends,  and  whenever 
I  drank  with  them  they  seemed  to  accuse  me  by  insinuations  if  not  by  actual 
words.  Gradually  I  began  to  suspect  that  all  men  so  soon  as  I  became  fully 
acquainted  with  them  started  to  say  or  infer  the  same  thing  (degeneracy), 
so  I  decided  to  drink  only  with  strangers— 1  could  right  them  off  if  they  looked 
or  said  anything,  and  retaliate  by  insults.  Slowly,  all  my  friends  began  to 
cut  me  or  seemed  maliciously  inclined  toward  me,  and  I  began  to  realize 
that  I  was  going  insane.  I  stopped  alcohol  entirely,  and  three  months  have 
now  elapsed.  I've  gradually  cleared,  but  I  feel  guilty  about  the  whole  matter 
and  I  wonder  how  much  my  brain  will  recover  from  these  ideas  of  degeneracy. 
I  am,  however,  repressing  all  these  morbid  ideas  and  feel  I  have  an  even 
chance  to  get  over  it.  The  past  tew  days,  vague  thoughts  (perversions) 
come  up.  I  am  frightened  bin  the  clear  ideas  of  sexual  perversion  do  nol 
come  further  than  to  frighten  me  and  generate  a  s.  >rt  of  uneasy  panic." 

Here  we  have  an  account  of  a  patient  wrestling  with  a  sexual  perversion 
episode  with  an  elderly  married  woman  which  is  gradually  transformed  to 
an  alcoholic  paranoidal  trend  of  accusations  (projections  "r  ideas  of  refer- 
ence). The  incest  fancy  was  plainly  analyzed  out  in  the  open.  Alcohol  but 
released  the  deeper  repressed  strivings  of  the  unconscious.  Having  failed  in 
repressing  his  infantile  strivings  and  being  cut  off  from  his  healthful  homo- 
sexual sublimations  of  boating,  fishing  expeditions,  etc..  be  was  caught  and 
thrown  back  upon  a  lower  level  of  his  defective  emotional  development  His 
sublimation  in  work  finally  fell  away,  and  he  dropped  in  the  social  scale  and 
began  drinking  to  excess  in  low  .lives.  While  partially  drunk  and  under  the 
promptings  of  a  male  companion,  he  indulged  in  a  sexual  perversion  which 
instantly  reinflated  the  incest  fancy.  Thereafter,  under  continued  alcoholic 
indulgence,  he  had  hallucinatory  projections  of  his  conscience  accusations. 
Friends  seemingly  accused  him  of  his  own  repressed  desire.  He  is.  however. 
unable  to   even   bear   this   adjustment   of  his   conflict    although   he    strives   to   do 
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Finally  all  men  with  whom  he  drinks  "look  or  say  things"  ahont  his 
degenerao.  IK-  then  cut  out  all  associates  and  fortunately  stopped  drinking, 
otherwise  he  would  have  continued  to  hallucinate  regularly.  At  the  last,  his 
alcoholic  hallucinosis  gradually  passed  leaving  a  vague  sense  that  he  had 
been  a  degenerate  and  had  been  insane.  Like  CEdipus,  he  believed,  as  the 
patient  expressed  it.  that  he  "had  committed  the  unpardonable  act  in  the  sight 
of  God  and  man."  and  should  he  punished.  Hence,  his  friends'  attitude  grew 
the  more  hostile  and  persecutory  as  he  drank  the  deeper  and  became  the  more 
vividly  self-accused  of  the  sexual  perversion.  He  was  plainly  on  the  road  to 
becoming  an  alcoholic  paranoiac  with  an  incest  trend  as  a  basic  formulation. 
One  may  ask.  why  did  he  not  get  a  retarded  depression,  as  depressions  have 
previously  appeared  in  cycle  and  he  believed  one  to  be  due  at  this  particular 
time?  It  may  perhaps  be  urged  in  explanation  that  the  more  superficial  and 
benign  reaction  of  depression  and  regression  no  longer  availed  him  after 
psycho-analysis,  and  that  his  deeper  unconscious  motives,  paranoidal  in  trend, 
were  uncovered  as  a  defense  against  complete  annihilation  by  suicide,  the 
latter  desire  being   really  an  incest  symbol. 

Case  6. — An  illustration  of  a  neurosis  in  which  there  was  alcoholic  impo- 
tence, the  alcoholic  indulgence  being  a  substitute  for  the  unconscious  desire 
to  become  impotent,  is  furnished  by  this  case.  It  is  that  of  a  man  past  middle 
age,  married  only  a  few  years,  who  has  been  quite  impotent  for  some  months 
before  coming  under  psycho-analytic  treatment.  In  consequence,  he  suffered 
from  a  neurosis.  He  has  been  moderately  alcoholic  for  years.  He  began 
indulging  in  alcohol  for  the  first  time  at  26  years  of  age.  Until  that  time 
he  had  struggled  unsuccessfully  with  his  auto-erotic  desires  and  succeeded 
largely  in  suppressing  the  latter  only  when  he  had  a  proper  amount  of  alcohol 
to  "substitute  or  counterbalance"  the  erotic  tendency.  For  several  years  after 
he  met  women,  but  when  threatened  with  too  much  desire,  auto-erotic  or 
otherwise,  he  "made  the  desire  go  dead"  by  three  or  four  drinks  of  whisky. 
At  his  marriage,  largely  instigated  by  the  woman,  he  had  financial  and  other 
worries  in  the  business  field.  Soon  after,  he  noticed  a  failing  sexual  desire  and 
finally  became  impotent.  He  then  found  he  had  at  the  beginning  of  marriage 
unconsciously  increased  little  by  little  the  amount  of  alcohol  taken.  It  went 
hand  in  hand  with  the  growing  impotence.  He  lost  interest  in  his  work, 
slept  poorly,  had  frustrated  and  impotent  dreams  and  became  a  complaining 
nervous  invalid.  Analysis  showed  that  the  indulgence  in  alcohol  was  used 
when  there  w-as  an  incomplete  repression  of  the.  auto-erotic  life  and  that  it 
also  hindered  the  full  sublimation  of  the  heterosexual  family  life  as  well  as  a 
proper  attainment  of  a  social  and  business  career.  Since  stopping  the  use  of 
alcohol  his  marriage  relations  are  satisfactory,  and  the  social  and  business 
acumen  are  quite  restored.  In  the  final  analysis  it  was  interesting  to  note 
the  enormously  crippling  influence  of  the  mother-attachment,  retarding  as  it 
did  his  whole  emotional  life  and  especially  the  prolonged  narcissistic  period 
or  auto-erotic  cravings.  It  undoubtedly  spoiled  a  brilliant  career  and  perhaps 
the  analytic  remedy  has  come  too  late  to  more  than  partially  mend  the  fault 
which  is  portended  in  the  patient's  own  words,  "I  guess  we'll  now  have  to 
make  the  best  of  a  bad  job." 

CONCLUSIONS 
One  may  say  that  excessive  alcoholic  indulgence  is  prompted  by 
unconscious  motives.    These  concern  the  emotional  life  and  the  sexual 
striving  especially.     The  conscious  inadequacy  is  due  to  fixations  or 
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arrests  in  emotional  development.  Alcohol  thus  liberates  in  an  almost 
experimental  manner  the  fundamental  faults  in  the  psychosexual  evo- 
lution. That  the  mental  content  in  alcoholics  is  so  frequently  a  homo- 
sexual one  but  shows  the  powerful  motivation  in  mankind  of  this  spe- 
cial phase  of  the  psychosexual  life.  Many  alcoholics  illustrate  deeper 
and  deeper  regressions  as  they  approach  profound  narcosis — so  that  one 
and  the  same  case  may  show  homosexual,  narcissistic,  and  primary 
maternal  indentifications  as  the  deeper  fixations  are  brought  to  the 
surface.  Finally,  some  agent  like  alcohol  is  so  universally  used  because 
of  the  common  defect  and  imperfection  of  our  psychosexual  life  and 
its  improper  or  inadequate  sublimation. 

Finally,  let  us  consider  some  practical  issues  of  the  day  concerning 
the  part  of  our  subject  embraced  under  prohibition.  It  has  often  been 
an  accusation  brought  against  this  association  that  it  all  too  rarely 
brings  its  pains  and  efforts  to  bear  upon  the  therapeutic  application  of 
neurologic  science.  However  true  this  may  have  been  in  the  past, 
certainly  we  have  before  us  now  a  chance  to  offer  practical  suggestions 
upon  the  solution  of  a  problem  of  far-reaching  importance  to  the  indi- 
vidual and  social  life  of  the  people.  It  makes  little  difference  at  this 
time  what  may  have  been  our  personal  or  scientific  views  regarding 
alcoholic  prohibition.  The  latter  as  a  national  policy  has  been  adopted 
and  it  behooves  us  as  neurologists  to  aid  in  inaugurating  that  policy 
so  that  it  niay  be  carried  out  with  as  little  harm  as  possible,  and  also 
that  we  may  offer  constructive  criticsm  to  better  the  mental  health  of 
the  people  as  a  whole,  and  those  individuals  in  particular  who  in  the 
past  have  depended  upon  alcohol  so  greatly.  I  have  been  at  considerable 
pains  to  obtain  the  views  of  various  social  agencies  that  might  be 
deeply  interested  in  prohibition.  I  am  greatly  surprised  to  find  that 
no  broad  or  comprehensive  policy  is  apparently  existent  to  meet  the 
present  plan  of  abolishing  the  saloon  and  its  replacement  by  something 
adequate  to  meet  the  needs  of  the  people  who  have  depended  upon  it 
in  the  past.  I  believe  it  is  a  mistake  to  think  the  saloon  and  all  its 
accessories  have  been  an  unmitigated  evil  and  that  all  we  have  to  do 
is  to  abolish  it  and  all  the  human  ills  which  have  flowed  from  its 
unbridled  use  in  the  past  will  be  cured. 

One  may  say  that  if  you  remove  alcohol  from  the  saloon,  it  is  no 
longer  a  saloon  and  men  will  not  then  frequent  it.  This  may  hold  true 
for  a  certain  few  but  it  is  by  no  means  so  for  the  great  majority  of  its 
patrons.  Many  men  go  to  the  saloon  for  good  fellowship,  which  we 
have  found  to  be  one  of  the  great  basic  desires  for  alcoholic  indulgence. 
The  easy,  uncritical  atmosphere  of  the  saloon  may  lower  this  standard 
of  fellowship  to  a  level  below  that  to  be  recognized  in  other  places, 
but  this  in  itself  may  not  be  an  unmitigated  evil,  since  social  relaxation 
lies  so  definitely  at  the  basis  of  the  rapport  oi  good  fellowship  every- 
where. 1 1  may  be  a  great  effort  for  many  to  reach  the  lower  funda- 
mental emotional  tone  that  underlies  the  harmony  of  daily  existence. 
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Its  precept  without  its  crudity  may  be  accepted  and  practiced  through 
other  channels  than  the  saloon. 

The  personnel  of  the  saloon  as  shown  in  the  hartender  comes  up  for 
criticism.  But  one  must  remember  that  he  is  usually  the  mental  equal 
if  not  the  superior  of  the  majority  whom  he  serves.  He  is  a  good 
practical  judge  of  human  nature  and  not  only  serves  his  customer  with 
the  desired  drink  hut  also  is  quick  in  sympathetic  response  to  meet 
him  upon  a  basis  of  comradeship  on  a  wide  range  of  subjects.  He  is, 
in  paraphrastic  terms,  a  "good  mixer"  in  fellowship  as  well  as  drinks. 
Perhaps  his  usual  abstemiousness  but  adds  the  greater  necessity  for  him 
to  sublimate  his  natural  desire  for  good  fellowship  by  social  rather  than 
by  alcoholic  indulgence.  At  any  rate,  the  saloon  frequenter  may  get 
as  much  mental  comfort  from  associations  in  the  saloon  as  from 
imbibing  alcohol.  The  two  are  really  correlates,  as  our  psychiatric 
studies  have  not  infrequently  shown.  However  one  may  look  upon  the 
matter,  to  his  patrons  the  bartender  should  and  usually  does  possess 
an  agreeable  personality,  tact,  maturity  of  judgment,  resourcefulness 
and  general  adaptability,  which  is  the  main  desideratum  which  has 
been  expected  of  the  best  workers  in  the  social  service  of  war  camps, 
hospitals,  and  in  actual  field  work  with  the  combatants.  Given  a  some- 
what different  environment,  better  aspirations  and  training,  the  bar- 
tender might  become  a  valuable  adjunct  to  the  reconstructed  saloon. 
Perhaps  a  happy  mixture  of  the  various  social  and  religious  workers 
plus  the  bartender's  natural  aptitude  in  humanics  might  be  just  the 
right  personnel  for  the  new  saloon.  It  is  certain,  however,  that  the 
more  specific  social  aspects  of  religious  workers  need  to  be  requisitioned 
and  not  the  strict  constructionalists  of  righteousness.  The  workers  or 
servitors  of  the  new  saloon  must,  of  course,  assume  the  nature  and 
behavior  of  average  ordinary  individuals;  avoid  the  wearing  of  special 
dress  and  uniforms  which  are  suggestive  of  prohibitions  and  inhibi- 
tions in  certain  aspects  of  society.  Such  dress  and  deportment  not 
only  kill  natural,  spontaneous  joy  but  increase  the  unnatural  barriers 
of  comradeship  of  men  en  masse.  It  would  seem  as  though  all  the  bar 
equipment  should  be  preserved — the  polished  mahogany,  the  shining 
glassware  and  mirrors,  the  brass  rail  for  the  life-weary  foot  of  the 
periodic  visitant.  Music  and  singing  have  proved  in  the  great  war  to 
be  one  of  the  essentials  to  create  a  proper  morale  and  good  fellowship. 
Music  is  dynamic  and  not  static — which  is  more  than  can  usually  be 
said  of  alcohol.  Parlors  for  all  sorts  of  games  such  as  cards,  pool, 
billiards  and  bowling  should  be  reincorporated  in  the  new  saloon  with 
greater  chance  for  development  of  real  skill,  unhandicapped  with  the 
inco-ordinating  admixture  of  alcohol.  The  gymnasiums  with  chance  for 
boxing,  wrestling  and  swimming  might  be  added  to  the  more  pretentious 
saloon,  thus  rivalling  many  a  more  ambitious  athletic  club  inundated 
by  alcohol  and  in  which  the  athletic  equipment  is  often  covered  by 
cobwebs  of  disuse  and  neglect.  If  the  saloon  is  to  be  in  reality  the 
poor  man's  club  for  providing  good  cheer  and  fellowship,  then  assembly 
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rooms  and  good  lunch  counters  should  be  added.  Anyone  knows  the 
so-called  free  lunch  is  but  a  delusion;  it  is  neither  clean,  sanitary  nor 
free. 

One  of  the  largest  and  most  popular  producer-  of  motion  pictures 
in  New  York  City  was  himself  a  bartender  with  both  low  and  high 
brow  instincts,  possessing  shrewd  business  acumen  as  well.  He  began 
his  moving  picture  career  in  the  double  role  of  saloonkeeper  and  back 
room  moving  picture  producer.  Why  not  put  educational  and  recrea- 
tional movies  in  the  new  saloon  equipment  ?  For  those  saloon  fre- 
quenters with  quieter  tastes,  why  not  provide  reading  rooms  and  four- 
minute  speakers  to  talk  on  political  and  social  issues  of  the  day  as 
interestingly  and  seriously  as  though  intent  upon  floating  a  Liberty 
or  Victory  Loan?  Here  is  the  ready  made  and  receptive  audience  for 
the  politician  and  the  practical  social  worker.  There  is  no  good  reason 
why  the  saloon  and  the  movement  for  social  and  community  betterment 
should  be  strangers.  If  relaxation  and  good  fellowship  are  made  the 
easier  under  the  role  of  alcohol,  let  us  work  a  little  harder  and  with 
the  same  harmonies  gain  these  valuable  attributes  by  saner  and  better 
methods  in  the  new  saloon  and  the  new  world  which  we  all  believe  the 
future  portends.  I,  for  one,  do  not  surcharge  my  mind  with  unmitigated 
woe  and  disaster  in  an  alcoholless  world.  But  I  do  believe  that  the 
new  order  cannot  stop  with  a  mere  prohibition  of  alcohol  without  a 
positive  and  constructive  program  to  meet  in  some  measure  the  human 
craving  heretofore  expressed  in  alcoholic  indulgence.  For  behind  and 
beyond  the  saloon  are  many  economic  and  social  evils  which  must  be 
recognized  fully  and  squarely  met  by  all  of  us  if  we  are  to  dismiss 
alcohol  from  a  disastrous  reign  over  the  mind  and  body  and  make  the 
world  safe  for  humankind. 

In  closing  it  may  be  said  that  while  these  practical  suggestions  may 
not  be  considered  a  part  of  scientific  research,  they  directly  portend 
to  the  final  accomplishmment  of  the  end  of  all  science,  the  promotion 
of  health  and  happiness. 
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PHILADELPHIA 

A<  far  back  as  1876  Xothnagel  *  advanced  the  view  that  the  vermis 
and  cerebellar  hemispheres  possess  different  functions.  Since  then  a 
number  of  physiologists  have  corroborated  Nothnagel's  contention  by 
observing  that  destruction  of  the  vermis  was  followed  by  symptoms 
different  from  those  occurring  in  destruction  of  the  hemispheres.  At 
present,  it  seems  to  be  pretty  well  established  from  the  anatomical 
researches  of  Bolk,-  and  of  Edinger,*  also  from  the  experimental 
investigations  of  Adamkiewiez,4  Rothmann,5  Andre-Thomas 6  and 
others  that  the  lower  and  upper  extremities  have  special  centers  in  the 
cerebellar  hemispheres  on  the  same  side ;  the  head,  neck  and  trunk  have 
special  centers  in  the  vermis.  Further  investigations  have  also  shown 
that  the  vermis  or  paleocerebellum  of  Edinger  is  in  a  physiological  rela- 
tion particularly  with  spinal  and  bulborpontine  centers,  while  the  cere- 
bellar hemispheres  are  in  relation  with  the  cortex  and  central  ganglia 
of  the  cerebrum.  Moreover,  the  vermis,  by  virtue1  of  its  intimate  rela- 
tion with  the  nuclei  of  the  vestibular  nerve,  is  concerned  in  the  regula- 
tion of  coordinated  movements,  such  as  for  example,  equilibrium  of  the 
body,  while  the  hemispheres  are  concerned  in  voluntary  movements. 
The  influence  of  the  cerebellum  consequently  is  being  carried  on  either 
through  a  reflex  path,  viz.,  the  nuclei  of  the  vestibular  nerve  and  red 
nucleus,  or  by  means  of  the  cerebrum  through  the  superior  cerebellar 
peduncles  and  thalamocortical  fibers,. 

A  more  detailed  analysis  of  the  observations  concerning  the  func- 
tion of  the  cerebellum  leads,  first  of  all,  to  the  views  of  Luciani  sup- 
ported by  Bolk.7  According  to  the  first,  the  influence  of  the  cerebellum  is 
four-fold,  namely,  sthenic,  tonic,  static,  also  adjusting.  The  latter  con- 
trols measure,  precision  and  adaptation  to  voluntary  automatic  and 
reflex  acts.  While  such  a  view  has  the  pretention  to  consider  the  cere- 
bellum as  a  homogeneous  mass,  nevertheless,  in  it  one  sees  the  begin- 
ning of  cerebellar  localizations.     Luciani  himself  admits  that  the  above 

1.  Xothnagel:    Centralbl.  f.  die  med.  Wissensch.,  1876. 

2.  Bolk :    Das  Cerebellum  der  Saugethiere,  1906. 

3.  Edinger:    Centralbl.  f.  die  ges.  wissensch.  anat.  35:   Xos.  13  and  14,  1909. 

4.  Adamkiewiez:    Neurol.  Centralbl..  No.  12,  1904  and  Xo.   15,  1907. 

5.  Rothmann:    Berl.  klin.  Wchnschr.  24:    Feb.,   1913. 

6.  Andre-Thomas:    Rev.  neurol.  10:   Juillet  1913. 

7.  Bolk:    II  Cerveletto  Firenze,  1891. 
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functions  have  reference  to  a  special  distribution  in  the  cerebellum, 
namely,  that  each  half  of  the  body  corresponds  to  the  same  side  of 
the  cerebellum.  Accepting  Luciani's  idea  concerning  the  general  func- 
tions of  the  cerebellum,  Bolk  takes  a  further  step  and  attempts  to  find 
a  relationship  between  certain  muscular  groups  and  certain  cerebellar 
areas.  Bolk's  work  is  therefore  the  first  firm  step  toward  the  study  of 
cerebellar  localizations. 

In  the  execution  of  bodily  movements  a  simultaneous  display  of  the 
muscles  of  the  right  and  left  sides  are  sometimes  indispensable,  such 
as  movements  of  the  head  and  neck,  and  of  their  individual  parts, 
namely,  eyes,  speech,  mimicry,  mastication,  larynx  and  pharynx.  In 
other  cases,  most  complicated  movements  are  executed  by  the  muscula- 
ture of  one  side  without  participation  of  the  other  side.  Moreover,  the 
extremities  may  execute  acts  in  which  various  movements  are  in 
coordinated  relations  to  one  another,  also  acts  in  which  one  limb  inde- 
pendently of  others  may  carry  out  movements  of  a  diverse  character. 

Bolk  and  other  physiologists  reached  the  conclusion  that  muscular 
groups  of  the  limbs  possess  two  centers  in  the  cerebellum,  one,  single  or 
medium,  which  controls  synergic  movements ;  the  other,  double  or 
bilateral,  which  controls  unilateral  movements.  From  bis  studies  of 
comparative  morphology  Bolk  drew  up  the  following  distribution  of 
cerebellar  centers  corresponding  to  synergic  and  unilateral  movements 
of  various  muscular  groups.  First  of  all,  he  divides  the  cerebellum 
into  two  portions :  anterior  and  posterior  lobes.  The  latter  is  divided 
into  an  anterior,  or  simple,  and  posterior  portions.  The  posterior  por- 
tion contains  a  median  single  lobule  and  two  lateral  lobules.  The  ante- 
rior lobe  contains  centers  of  coordination  for  the  muscular  groups  of  all 
parts  of  the  head.  The  simplex  portion  controls  the  muscles  of  the 
neck.  The  median  lobule  of  the  posterior  portion  of  the  posterior  lobe 
controls  the  synergic  movements  of  the  right  and  left  limbs  through  its 
upper  portion  and  the  movements  of  the  trunk  through  its  lower  portion. 

Finally,  the  lateral  lobes  are  centers  for  unilateral  movements  of 
the  extremities.  The  cerebellum,  therefore,  is  a  combination  of  various 
differentiated  centers  which  serve  for  various  muscular  adaptations. 

The  knowledge  of  cerebellar  functions  and  localizations  was  placed 
on  a  solid  basis  since  experimental  work  was  undertaken.  The  work 
of  Ferrier  i  1878  I  carried  out  by  electrization  and  destruction  of  various 
portions  of  the  cerebellum  have  shown  that  each  side  of  the  cerebellum 
co-ordinates  the  muscular  mechanism,  that  the  middle  lobe  lias  a  dif- 
ferent function  for  its  anterior  portion  from  that  of  it-  posterior  por- 
tion. Adamkiewiez's  '  experiments  on  rabbits  lead  t<>  the  view  that  the 
cerebellum  participates  in  all  movements  of  the  body  with  the  aid  of  the 
controlling  influence  of  the  cerebrum  and  that  it  contains  a  special  een- 
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ter  for  each  group  of  muscles.    Van  Rynberk  "  from  his  experiments  on 
gs  found  that  destruction  of  the  simplex  lobule   (Bolk's  classifica- 
tion)  is  followed  by  astasia  of  the  head,  while  destruction  of  certain 
portions  of  the  lateral  lobes  leads  to  weakness  and  dysmetria  of  the 

extremities.  Rothmann  "'  has  shown  still  more  precisely  that  injury  to 
the  lateral  lobe>  causes  the  animal  to  throw  the  fore  or  hind  legs  out- 
ward while  walking  or  resting,  and  the  limb  is  in  flexion.  A  lesion  of  the 
vermis  produces  different  symptoms,  according  to  whether  the  destruc- 
tion is  in  the  anterior  or  posterior  portion.  In  the  first  case  he  observed 
astasia  of  the  head  associated  with  disturbances  in  the  coordination  of 
the  extremities  and  curvature  of  the  trunk.  Moreover,  when  the  most 
anterior  portion  of  the  anterior  lobe  is  damaged,  laryngeal  manifesta- 
tions are  observed,  viz.,  the  vocal  cords  are  in  abduction  and  animated 
with  fibrillary  tremor,  the  glottis  remains  patent.  The  muscles  of  the 
jaws  and  the  tongue  show  fibrillary  contractions.  When  the  posterior 
portion  of  the  vermis  is  damaged  there  is  atony  of  all  the  limbs  and  of 
the  muscles  of  the  trunk.  Extirpation  of  the  lateral  portion  of  the  quad- 
rangular lobe  causes  loss  of  ability  of  correcting  a  passively  displaced 
limb  outward  and  forward.  If.  on  the  contrary,  the  median  portion  of 
the  quadrangular  lobe  is  destroyed,  the  ability  of  correcting  a  displaced 
limb  inward,  forward,  or  backward  is  lost. 

Andre-Thomas  in  collaboration  with  Durupt  B  performed  a  very  large 
number  of  experiments  in  higher  animals  by  the  method  of  extirpation. 
He  corroborated  largely  the  results  obtained  by  other  investigators.  He 
has  ;-hown  that  when  extensive  lesions  are  produced,  the  symptoms  will 
be  observed  in  a  whole  limb,  but  when  the  lesion  is  limited,  the  dis- 
turbances will  be  observed  in  certain  parts  of  the  limb.  Otherwise 
speaking,  primary  centers  in  the  cerebellum  are  divisible  into  a  certain 
number  of  secondary  centers  which  control  certain  segments  of  the 
limb,  or  certain  groups  of  muscles  so  that  the  diverse  functions  of  the 
muscles  are  thus  under  control  of  special  portions  of  the  cerebellum. 
Flexion,  extension,  abduction,  rotation,  etc.,  are  all  the  results  of  func- 
tion of  special  centers  which  could  be  called  "centers  of  direction." 

The  general  consensus  of  opinion  as  inferred  from  the  experimental 
observation.-  leads  to  the  conclusion  that  disturbances  of  statics  and 
equilibrium  are  associated  with  lesions  of  the  medium  lobe,  while  in 
lesions  of  the  lateral  lobe  dysmetria  of  the  limbs  is  the  most  conspicuous 
motor  manifestation.  The  great  symptom-group  characteristic  of  cere- 
bellar disea-es  a-  observed  in  man.  the  so-called  cerebellar  syndrome, 
has  been  observed  during  the  experimental  investigations  on  higher  ani- 
mals when  isolated  portions  of  the  cerebellar  lobes  had  been   either 

8.  Van   Rynberk:    Folia  neurobiologica.   1912.  Vol.  VI. 

9.  Andre-Thomas  and  Durupt :    Rev.  neurol..   1912.   1913. 
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damaged  or  stimulated.  Hyposthenia,  hypersthenia,  disturbance  of 
equilibrium,  dysmetria,  adiadokocinesia,  disturbance  in  the  position  of 
the  head,  and  in  the  attitude  of  limbs,  variation  in  orientation,  ataxia, 
disturbance  of  muscular  sense,  tremor,  finally  alteration  of  the  directing 
and  adjusting  power  are  the  manifestations  observed  in  both  experi- 
mental physiology  and  diseased  conditions.  In  the  latter  case,  the 
pathological  element  is  rarely  so  small  as  to  involve  only  a  very  limited 
portion  of  the  cerebellum  and  produce  phenomena  identical  with  those 
obtained  in  experimental  work  in  which  the  operator  can  attack  at  will 
any  portion  of  the  organ.  In  the  largest  majority  of  cases  a  lesion 
encroaches  in  several  directions  and  invades  simultaneously  various 
neighboring  areas  so  that  to  give  place  to  a  variety  of  symptoms  char- 
acteristic of  several  cerebellar  centers.  Occasionally,  however,  we 
meet  with  cases  in  which  the  localized  arrangement  of  the  lesion  is  such 
that  the  clinical  cerebellar  manifestations  are  closely  analogous  to  those 
observed  in  experimentation  on  higher  animals  by  extirpation  or  stimu- 
lation of  selected  cortical  areas,  thus  reinforcing  the  contention  concern- 
ing the  existence  of  special  primary  and  secondary  centers  in  the  cere- 
bellum. Patients  representing  four  such  cases  presented  themselves  for 
study  in  which  prolonged  ob.-ervation  and  detailed  analysis  of  symp- 
toms during  life  offered  certain  deductions  instructive  from  the  stand- 
point of  localization. 

REPORT    OF    CASES 

Case  1. — A  woman,  aged  17.  c  implaining  of  severe  headache  and  occasional 

vomiting  of  several  months'  duration,  at  the  time  of  the  examination  pre- 
sented the  following  symptoms.  The  legs  were  somewhat  rigid  and  were 
held  separated  from  each  other  when  she  walked.  The  patient  seemed  to  have 
some  difficulty  in  detaching  the  feet  from  the  floor.  The  gait  was  slow  and 
hesitating,  there  was  distinct  titubation.  The  trunk  showed  frequently  a  ten- 
dency to  lag  behind  while  the  legs  advanced.  There  was  no  paralysis.  The 
knee  jerks  were  increased  and  ankle  clonus  was  distinct  on  the  right  side. 
There  was  a  manifest  dysmetria  in  the  lower  and  upper  extremities  with 
adiadokokinesia,  all  more  marked  on  the  right  than  on  the  left  side.  The 
right  arm  presented  an  intention  tremor.  The  eyes  showed  papillo-edema  more 
marked  on  the  right  than  on  the  left  side.  Xystagmus  was  present  in  lateral 
movements  of  the  eyes.  The  most  interesting  phenomena  were  the  following: 
When  the  patient  attempted  to  leave  the  l>ed  and  stand  up,  there  was  a  ten- 
dency to  fall  backward.  When  she  was  not  supported  and  the  upper  part 
of  the  body  would  make  a  hackward  movement,  the  legs  would  follow  the  latter. 
Otherwise  speaking  there  was  retropulsion  with  a  slight  inclination  toward  the 
right.  The  tendency  t<>  tall  hackward  was  quite  constant.  Even  while  in  a 
sitting  position,  the  trunk  would  frequently  he  drawn  hack  and  the  patient 
would  invariably  correct  this  position. 

The  hackward   movement   of  the  head,   neck  and   trunk   which   was   SO  strik- 
ingly  constant   whenever   the  patient   assumed   an   erect   position   in   walking     »r 
sitting    remind>    one    of    the    above    described    experimentation    on    animals    by 
excision    or   electrical    stimulation    of    the    vermis.      The    vermis    is    being 
sidered  as  the  center  ^\  the  upper  central  part  fi  the  body.     The  presumption, 
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therefore,  in  the  case  of  this  patient  was  that  she  was  suffering  from  a  neo- 
plasm in  the  cerebellum  situated  in  the  median  line  with  predominance  of 
pressure  more  on  the  right  than  on  the  left  hemisphere.  The  participation  of 
the  left  hemisphere  found  its  further  corroboration  in  the  pointing  test.  The 
patient   is  told  to  observe  the  position  of  an  object  placed  before  her.     After 

-  g  her  eyes  she  was  asked  to  raise  her  arm  and  then  slowly  to  place 
the  index  finger  of  each  hand  successively  on  the  upper  end  of  the  object. 
The  movement  of  the  left  index  was  invariably  correct  while  the  right  index 
at  no  time  reached  the  object  and  was  always  found  on  the  inner  side  of 
the  latter.  The  "resistance"  test  of  Holmes  and  Steward  gave  the  following 
results :  The  patient  was  told  to  flex  energetically  the  right  arm  while  I 
made  an  effort  with  my  hand  to  prevent  this  flexion.  When  my  hand  was 
suddenly  withdrawn,  the  movement  of  flexion  continued  and  the  patient's  fore- 
arm struck  her  chest  with  violence,  showing  a  delay  in  the  movement  of  the 
antagonistic  muscles.  In  the  same  experiment  with  the  patient's  left  arm 
there  was  at  first  a  continuation  of  flexion  for  a  few  moments,  but  the  arm 
immediately  stopped  and  then  moved  in  the  opposite  direction,  namely,  in  the 
extension.  It  was  evident  that  the  pathological  condition  in  the  present  case 
involved  simultaneously  the  vermis  and  the  cortical  center  of  the  right  upper 
extremity  in  its  most  median  .portion.  Subsequent  events  verified  largely  this 
assumption.  Necropsy  revealed  a  soft  mass  pressing  directly  on  the  lower 
surface  of  the  anterior  portion  of  the  median  lobe  extending  laterally  so  as  to 
compress  the  anterior  portions  of  both  cerebellar  hemispheres,  but  decidedly 
more  so  on  the  right  than  on  the  left  side    (Fig.  1). 

Case  2. — A  boy,  aged  13,  presented  an  array  of  symptoms  indicative  of 
intracranial  hypertension,  viz..  severe  headache,  projectile  vomiting,  insomnia 
and  vertigo.  Papillo-edema  was  also  present.  The  following  objective  phe- 
nomena were  observed :  The  patient  had  great  difficulty  in  standing  on  his 
right  foot.  While  walking  he  moved  toward  the  right.  The  right  arm  pre- 
sented some  dysmetria.  There  was  no  adiadokokinesia.  The  most  striking 
phenomena  were  those  concerning  passive  movements  of  the  right  arm  and 
hand.  When  the  limb  was  placed  in  an  awkward  position,  for  example  in 
extreme  extension  or  in  adduction,  it  remained  in  the  abnormal  position  for 
a  long  while  without  any  special  discomfort  to  the  patient;  when  the  opposite 
limb  was  placed  in  an  identical  position,  it  would  rapidly  correct  the  position. 
Extension  and  adduction  were  the  main  attitudes  which  presented  the  above 
abnormality.  Curiously  enough,  extension  and  adduction  were  the  only  move- 
ments which  were  specially  affected  in  the  above  mentioned  dysmetria.  When 
the  patient  was  told  to  extend  his  arm,  the  latter  would  make  several  move- 
ments to  the  right,  left,  above  and  below  before  it  would  become  fully  extended. 
The  same  difficulty  was  experienced  in  the  adduction  movement.  It  was  evi- 
dent that  passive  and  active  movements  were  defective  for  certain  groups  of 
muscles.  It  was  also  evident  that  we  dealt  here  with  a  hyperactivity  of  certain 
groups  of  muscles  which  tend  to  act  in  an  abnormal  direction  and  with  a 
want  or  diminution  of  resistance  of  the  antagonistic  muscles.  Moreover,  there 
was  no  tendency  on  the  patient's  part  to  correct  the  irregular  movements. 
The  entire  symptom-group  in  this  case  pointed  to  an  involvement  of  a  certain 
limited  portion  of  the  cerebellum,  the  function  of  which  consisted  of  con- 
trolling certain  movements  of  one  limb,  otherwise  speaking  certain  muscular 
groups.  At  necropsy  a  mass  was  found  invading  the  very  anterior  portion 
of  the  right  hemisphere  in  its  middle  third. 
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Case  3. — A  man,  aged  39,  presented,  besides  headache,  vertigo  and  fre- 
quent vomiting,  the  following  symptoms:  Hypo-esthesia  of  the  left  side  of 
the  face;  paresis  of  the  external  rectus  of  the  left  eye;  marked  diminution 
of  the  left  patellar  tendon  reflex  and  a  tendency  to  walk  toward  the  left  side. 
There  was  also  a  marked  dysmetria  in  the  left  lower  limb  which  was  mani- 
fested in  the  following  movements:  In  attempts  to  advance  during  the  act 
of  walking  the  left  leg  would  become  overextended  and  the  foot  would  lie 
placed  on  the  ground.  The  latter  remained  a  good  while  in  the  same  position 
before  it  would  be  raised  off  the  ground  to  flex  for  a  further  step.  There  was 
not  a  real  hesitancy  but  an  actual  delay  in  the  movement  of  projection  of  the 
leg.  also  an  exaggeration  of  the  extension  movement.  In  other  words,  in  the 
successive  movements  of  extension  and  flexion  during  the  act  of  walking 
there  was  at  the  same  time  an  exaggeration  of  the  activity  of  the  muscles  which 
execute  the  movements  and  a  delay  in  the  activity  of  the  muscles  which  must 
functionate  immediately  after  the  first.  In  the  left  upper  extremity  there  was 
some  dysmetria  but  by  far  less  pronounced  than  that  of  the  lower  extremity 
just  described.  The  condition  of  the  latter  points  strongly  to  an  involve- 
ment of  certain  small  portions  of  the  cerebellum  which  control  chiefly  the 
lower  limb  and  especially  certain  muscular  groups  of  the  leg.  Necropsy 
revealed  a  pontocerebellar  tumor  on  the  left  side  compressing  the  lateral 
anterior  portion  of  the  left  cerebellar  hemisphere. 

Case  4. — A  boy,  aged  17,  presented  all  the  evidences  of  intracranial  hyper- 
tension, viz.,  intense  headache,  vertigo,  vomiting  and  papillo-edema  with  total 
blindness.  Upon  examination  for  localized  symptoms  the  following  phenomena 
were  observed :  hypo-esthesia  of  the  left  side  of  the  face,  diminution  of  acuity 
of  vision  on  the  same  side,  inability  to  stand  on  the  left  foot,  pronounced 
titubation  with  a  tendency  to  fall  toward  the  left,  and  marked  diminution  of 
the  left  knee  jerk.  The  left  arm  presented  this  peculiarity:  all  its  movements 
were  carried  out  correctly  with  the  exception  of  one.  When  he  was  asked  to 
rotate  the  area  inward  and  outward  a  distinct  dysmetria  was  observed.  In 
attempting  to  rotate  the  arm.  the  patient  made  all  sorts  of  awkward  motions 
with  other  muscles,  except  the  rotators;  for  a  good  while  he  would  elevate 
the  shoulder,  extend,  flex  and  bend  the  arm  before  he  was  able  to  rotate  it 
in  either  direction.  Moreover,  when  the  arm  rotated,  he  apparently  bad 
difficulty  in  changing  the  position :  here  again  he  would  perform  various  move- 
ments before  the  desired  act  was  accomplished.  This  delay  in  correcting  the 
position  of  the  arm  was  evidently  due  to  a  weakness  (hyposthenia  of  the 
antagonistic  muscle  groups.  It  was  present  not  only  in  active  but  also  in 
passive  movements:  when  the  arm  was  placed  in  a  rotated  attitude  (inward 
or  outward),  the  patient  made  the  above  mentioned  abnormal  effort  to  over- 
come it.  It  was  manifest  that  a  certain  cortical  portion  <>i  the  cerebellum 
which  probably  controls  the  function  of  rotating  the  left  arm  was  here 
involved.  In  other  words  the  groups  of  muscles  which  serve  rotation  of  the 
limb  are  no  more  under  the  influence  of  their  cerebellar  center.  Necropsy 
disclosed  a  small  mass  lying  in  the  left  pontocerebellar  angle  pressing  upon 
the  inner  and  upper  portion  of  the  cerebellar  cortex. 

COMMENT 

To  sum  up.  we  are  here  in  the  presence  of  special  motor  manifesta- 
tions, viz.,  retropulsion  of  the  upper  part  of  the  body  and  pointing  in 

an  inward  direction — in  the  first  ease,  abnormal  activity  or  hypersthenia 
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in  two  movements,  namely,  adduction  and  extension  during  activity  or 
passive  states  ;  in  the  second  case,  abnormal  extension  and  flexion  of  a 
limb;  in  the  third  case,  abnormal  rotatory  movements  in  one  limb,  also 
delay  in  correcting  a  wrong  position  of  the  same  limb  in  the  last  case. 
An  analysis  of  these  four  cases  shows  with  considerable  evidence  that 
certain  special  movements,  or  rather  the  function  of  certain  muscular 
groups,  is  affected  in  diseases  of  the  cerebellum.  Moreover,  the  fact 
that  among  a  great  variety  of  activities  only  one  or  two  should  be 
involved  while  all  others  remain  intact  is  a  direct  indication,  first,  that 
the  cerebellum  possesses  distinct  centers  for  the  extremities  and  for  the 
head  and  trunk:  secondly,  that  these  primary  centers  are  composed  of 
secondary  centers  having  under  their  control  segment's  of  limbs  through 
the  muscular  groups  of  the  latter,  that  the  individual  muscle-groups 
may  be  affected  in  their  respective  function  such  as  adduction,  abduc- 
tion, rotation,  flexion,  extension,  etc.  The  resultant  abnormal  function 
may  be  hyposthenic  or  hypersthenic.  In  other  words,  the  individual 
secondary  centers  have  under  their  control  the  stability  and  orientation 
of  the  parts  over  which  they  have  control.  Consequently,  dysmetria, 
adiadokokinesia  and  many  other  motor  disturbances  of  a  delicate  char- 
acter are  intimately  associated  with  the  individual  segmentary  disturb- 
ances of  the  limb,  the  cerebellar  center  of  which  is  affected.  The 
clinical  findings  in  these  cases  are  also  in  accord  with  Bolk's  original 
conception  and  the  findings  in  experimental  physiology,  namely,  that 
the  cerebellar  centers  for  the  upper  and  lower  extremities  are  located  in 
the  hemispheres  on  the  homolateral  side ;  that  the  head,  neck  and  trunk 
are  under  the  influence  of  the  vermis. 

On  the  other  hand,  however,  the  same  cases  prove  the  untenability 
of  views  which  are  too  exclusive.  In  every  one  of  the  reports  of  cases 
published  the  anatomical  lesion  is  rarely,  if  ever,  confined  to  such  a 
small  area  of  cerebellar  tissue  that  exact  and  well  defined  inferences 
can  be  drawn  with  regard  to  isolated  cerebellar  centers  corresponding 
strictly  to  a  given  muscle  or  a  muscular  group.  Clinically,  we  observe 
a  complexity  of  symptoms,  and  anatomically,  we  find  lesions  involving 
several  portions  of  nervous  tissue.  Moreover,  each  experimental  investi- 
gator has  had  great  difficulty  in  limiting  excision  or  else  electrical  stimu- 
lation of  cerebral  tissue  to  such  precise  areas  as  to  enable  him  to  draw 
extremely  accurate  conclusions  concerning  the  function  of  these  areas. 
Neither  Van  Rynberk's,  Rothmann's  or  Andre-Thomas'  careful  experi- 
ments nor  Bolk's  morphological  studies  permit  precise  deductions.  The 
same  may  be  said  of  Barany's  interesting  observations  concerning  the 
principal  centers  of  direction  upward,  downward,  externally  and 
internally  which  he  attempted  to  locate  in  some  special  parts  of  the 
semilunar  lobes  and  digastric  lobe.  Authors  accept  with  considerable 
caution  the  conclusion  of  Barany  and  of  experimental  workers  pre- 
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cisely  because  of  their  exclusiveness.  A  review  of  the  data  accumulated, 
clinical,  anatomical  and  experimental,  leads  to  this  incontrovertible  con- 
clusion that  the  cerebellum  possesses  centers  for  the  limbs  and  segments 
of  limbs  and  that  suppression  or  irritation  of  these  centers  leads  to  a 
functional  disturbance  in  a  special  given  direction,  which  is  manifested 
in  abnormal  activity  of  a  certain  group  of  muscles  and  in  an  exagger- 
ated activity  of  other  muscles  which  are  correspondingly  antagonistic 
to  the  former. 


STUDIES    IX    EPIDEMIC    ENCEPHALITIS    LETHARGICA* 
[SRAEL    STRAUSS,    M.D..    LEO    LOEWE,    M.D. 

AND 

SAMUEL    HIRSHFELD,    M.D. 

NEW    YORK 

We  desire  to  present  today  pictures  of  sections  of  encephalitis 
lethargica  in  the  human  subject.  These  pictures  present  a  pathological 
condition  which  is  similar  in  almost  every  respect  to  that  found  in  acute 
poliomyelitis.  In  fact,  it  would  be  very  difficult,  if  not  impossible,  to 
differentiate  histologically  between  the  two  diseases. 

It  may  be  noted  that  in  encephalitis  the  meninges  and  the  basilar 
ganglia  are  more  involved  than  in  poliomyelitis.  We  have  succeeded 
twice,  by  introducing  a  saline  emulsion  of  the  human  brain  of  an 
encephalitis  patient,  both  subdurally  and  intraperitoneally  into  a 
Macacus  rhesus,  in  producing  the  typical  lesion  of  epidemic  encephalitis. 
The  washings  from  the  nasopharynx  in  a  case  of  encephalitis  were 
passed  through  a  Berkefeld  filter,  and  the  filtrates,  which  were  sterile 
when  tested  on  ordinary  culture  mediums,  were  introduced  into  a 
monkey  subdurally  and  intraperitoneally.  This  monkey  developed  a 
right  hemiparesis,  paresis  of  the  external  rectus  muscle  of  the  left  eye. 
typical  jacksonian  epileptic  convulsions  of  the  right  side,  and  stupor. 
The  necropsy  showed  numerous  cortical  and  subcortical  punctate 
hemorrhages  within  the  pons.  These  lesions  were  characteristic  of 
those  found  in  a  hemorrhagic  encephalitis.  Control  experiments  were 
negative.    These  experiments  demonstrated  that : 

1.  The  inoculation  of  human  brain  produced  lesions  in  the  monkey 
characteristic  of  the  lesion  found  in  epidemic  encephalitis. 

2.  The  inoculation  of  the  washings  of  the  nasopharynx  in  a  case  of 
epidemic  encephalitis  produced  paralysis  in  the  monkey  accompanied  by 
pleocytosis  in  the  spinal  fluid. 

3.  The  inoculation  of  the  filtrate  of  the  mucous  membrane  of  the 
nasopharynx  of  a  patient  not  suffering  from  epidemic  encephalitis  pro- 
duced no  evidence  of  disease  in  the  monkey. 

4.  A  filtrable  virus  obtained  from  the  mucous  membrane  of  the 
nasopharynx  in  a  fatal  case  of  epidemic  encephalitis  produced  hemor- 
rhagic encephalitis  in  the  monkey.  This  virus  has  been  carried  through 
a  second  generation. 

Further  experiments  by  intradural  inoculations  of  rabbits  with  the 
filtrates  of  the  nasopharyngeal  mucous  membrane  from  a  fatal  case  of 
encephalitis  and  with  filtrates  from  nasal  washings  of  patients  suffering 

*  The  subject  was  presented  by  lantern  slide  demonstration,  and  this  abstract 
represents  a  summary  of  the  subject  matter.    A  formal  paper  was  not  read. 
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from  the  disease  have  been  successful  in  that  typical  histological  lesions 
have  been  produced  in  the  brain.  By  filtering  the  emulsion  of  these 
brains  and  reinoculating  other  rabbits,  we  have  been  able  to  transmit  the 
disease  through  a  number  of  generations.  The  chart  which  we  present 
gives  an  idea  of  these  experiments.     It  is  to  be  noted  on  this  chart  that 
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Inoculation  experiments  with   Berkefeld  filtrate  of  nasopharyngeal  mucous 
membrane   from   fatal  case  of  encephalitis. 

we  have  also  been  successful  in  transmitting  the  disease  by  using  a 
filtrate  of  the  nasopharyngeal  membrane  of  a  rabbit  that  succumbed. 
Control  experiments  have  been  made  by  using  nasopharyngeal  mem- 
branes of  patients  dying  from  diseases  other  than  encephalitis,  and  in 
no  case  have  such  filtrates  produced  the  disease  in  rabbits.  It  may  also 
be  noted  that  we  have  carried  this  virus  through  four  generations  in 
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rabbits  and  have  also  transmitted  it  to  a  monkey  in  the  fifth  generation 
and  then  brought  it  back  to  rabbits. 

A  cultivation  of  all  the  material  on  all  ordinary  laboratory  mediums 
lias  been  negative  both  aerobically  and  anaerobically.  Culture  methods 
which  have  been  used  by  Noguchi  for  the  cultivation  of  spirochete  have 
vielded  an  organism  which  is  small  enough  to  pass  through  a  Berkefeld 
filter.  This  organi>m  is  a  small  globular  body  occurring  either  singly  or 
in  diploform,  and  occasionally  in  chains  and  clumps.  It  is  not  motile 
and  in  young  cultures  it  is  gram-positive.  We  have  been  able  to  carry 
this  organism  through  two  or  three  generations.1 

1.  Since  this  presentation,  Dr.  Strauss  and  Dr.  Loewe  have  made  further 
studies  with  this  organism,  and  have  carried  it  through  twelve  generations. 
They  have  produced  the  disease  in  both  monkeys  and  rabbits,  and  have 
obtained  it  from  the  brains  of  monkeys  and  rabbits  that  have  succumbed  to 
the  inoculations.  The  organism  has  also  been  recovered  by  us  from  a  50  per 
cent,  glycerinated  filtrate  of  human  nasopharyngeal  mucous  membrane  kept 
on  ice  for  four  months.  It  remains  viable  and  virulent  in  cultures  for  a  period 
of  at  least  six  weeks. 
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PHILADELPHIA 

The  war  neuroses  as  they  occur  in  the  French,  English,  German, 
Russian  and  Italian  armies,  if  we  judge  from  the  literature  and  some 
personal  observation  with  the  French  and  English  armies,  correspond 
practically  exactly  to  those  which  were  seen  in  the  American  army. 
There  were  observed,  however,  some  features  in  respect  to  the  type 
of  reaction  which  the  American  soldiers  displayed  which  will  be  of 
interest  to  describe  and  which  differ  to  some  extent  from  those  seen 
at  least  in  the  English  and  French  armies. 

This  difference  in  the  reaction  was  more  striking  in  hospitals 
situated  at  the  front,  although  it  was  somewhat  apparent  in  the  base 
hospitals  as  well.  In  the  English  armies,  for  example,  the  favorite 
form  of  neuroses  among  the  soldiers  was  hysteria,  while  officers  for 
the  most  part  suffered  from  anxiety  states  and  rarely  hysteria.  This 
is  alleged  to  be  due  to  the  difference  socially  and  educationally  between 
the  English  soldier  and  officer,  a  difference  which  in  the  American 
forces  was  not  so  evident  for  obvious  reasons. 

In  the  American  army  on  the  whole,  it  can  be  said  that  the  most 
common  forms  of  the  war  neuroses  in  both  officers  and  men  were 
anxiety  states,  neurasthenia  and  psychasthenia,  the  proportion  of  hys- 
terical cases  on  the  whole  being  in  the  minority.  This  was  true  espe- 
cially in  the  army  neurological  hospitals  situated  at  the  front,  where 
the  major  hysterical  manifestations  were  extremely  rare.  In  the 
American  army  the  reflex  disorders  described  by  Babinski,  as  occur- 
ring among  the  French  in  large  numbers,  were  comparatively   rare. 

I  believe  it  will  be  interesting  and  instructive  to  go  into  some  detail 
in  describing  the  conditions  of  men  coming  into  the  hospitals  at  the 
front,  a  few  hours  after  the  appearance  of  the  symptoms  which  deter- 
mined their  evacuation  to  these  hospitals.  On  admission,  which  was 
usually  between  the  hours  of  noon  and  two  in  the  morning  the  men 
arrived  dirty,  muddy,  silent,  trembling,  tense,  with  drawn  faces  and 
relaxed  postures,  seeking  resting  places  at  once  on  a  bench  which 
might  be  part  of  the  scanty  furniture  of  the  receiving  ward  of  a  front 
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line  hospital,  on  the  floor,  or  leaning  against  the  wall,  it  the  bench 
was  not  available. 

A  careful  analysis  of  the  mental  state  of  men  under  these  con- 
ditions, of  course,  was  out  of  the  question. 

Thev  seemed,  however,  in  the  main  depressed,  awed,  anxious, 
afraid  they  had  acquired  some  incurable  affection,  that  they  were 
paralyzed,  or  were  losing  their  minds. 

They  were  at  once  given  a  warm  shower  bath,  some  food  and  sent 
to  bed.  whereupon  they  fell  into  a  deep  slumber  which  lasted  usually 
a  day  or  two,  awakening  reluctantly  for  food,  the  calls  of  nature  and 
examinations. 

After  a  study  of  the  cases  they  could  be  divided,  for  the  most  part, 
into :  (  1 )  those  who  presented  actual  hysterical  phenomena,  such  as  : 
aphonia,  deafness,  blindness,  paralysis  of  the  limbs,  amnesia  and  con- 
fusional  mental  states,  of  which  there  were  comparatively  few;  (2) 
those  who  had  well  defined  anxiety  states;  (3)  the  neurasthenics;  (4) 
the  psychasthenics;  (5)  those  presenting  a  psychotic  reaction,  and 
finally  (6)  those  who  are  best  described  as  examples  of  hypermotivity. 

As  I  have  already  stated,  the  number  of  patients  presenting  definite 
major  hysterical  phenomena  was  small,  and  most  of  the  men  were 
those  suffering  from  anxiety  states,  neurasthenia  and  psychasthenia. 
There  were,  however,  a  considerable  number  of  patients  who  had  not 
really  yet  reached  the  point  of  having  definite  neuroses.  These  cases 
were  examples  of  hypermotivity,  and  were  by  far  the  most  interesting 
and  instructive  of  these  cases  with  which  we  had  to  deal.  They  pre- 
sented mental  and  nervous  states,  which  I  have  spoken  of  as  potential 
neuroses.  Soldiers  exhibiting  these  symptoms  had  arrived  at  a  state 
of  nervous  instability,  high  tension  and  suggestibility,  which,  on  the 
one  hand,  made  them  susceptible  of  being  restored  rapidly  and  promptly 
to  a  fairly  normal  state,  and  on  the  other  hand,  just  as  susceptible  of 
acquiring  symptoms  through  the  agencies  of  suggestion  and  contagion, 
which  in  turn  permitted  the  development  of  actual  neuroses. 

Practically  all  the  patients  received  at  the  hospital  and  coming 
under  the  classification  of  war  neuroses  presented  the  same  history 
as  far  as  the  etiological  factors  were  concerned. 

Practically  all  had  the  same  exhaustive  physical  experience,  and 
a  large  proportion  of  them  the  same  emotional  and  commotional 
experiences. 

Concussion  experiences,  that  is  to  say,  those  in  which  a  man  states 
that  he  had  lost  consciousness  or  memory  after  having  been  blown 
over  by  a  shell,  occurred  in  from  about  50  to  60  per  cent,  of  the  cases. 

In  the  cases  simply  presenting  a  state  of  hypermotivity.  the  history 
showed  that  emotional  trauma  was  more  frequent  than  concus- 
sional  trauma. 
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Taken  as  a  group,  predisposition,  both  family  and  personal,  was 
present  in  less  than  half  of  the  cases.  For  example,  in  342  histories 
in  which  the  family  predisposition  was  studied,  it  was  found  that  it 
was  entirely  negative  in  195  cases  and  positive  in  137  cases,  as  to 
insanity,  cancer,  tuberculosis  or  nervous  manifestations  in  father. 
mother,  sister  or  brother. 

A  study  of  the  histories  of  these  cases  in  relation  to  previous 
mental  or  nervous  diseases  showed  that  in  over  50  per  cent,  of  the 
cases  there  was  an  absence  of  any  previous  nervous  disorder. 

In  320  cases  in  which  the  previous  history  of  the  man  was  exam- 
ined, it  was  found  that  in  174  instances  the  history  was  negative  as 
to  nervous  disorders,  while  in  146  cases  there  was  a  history  of  nervous- 
ness, nervous  breakdowns,  nervous  temperament,  phobias,  traumatic 
neurasthenias,  chorea,  fear  of  the  sight  of  blood,  frontal  headaches, 
epilepsy,  bed  wetting,  sunstroke,  delinquency,  dizzy  and  fainting  spells. 
hysteric  attacks  and  drug  addiction. 

It  is  not  difficult  to  understand  why  those  who  showed  a  clean  bill 
of  health  previous  to  their  war  experiences  developed  states  of  nervous 
instability  which  rendered  them  susceptible  to  the  development  of 
neuroses.  The  experiences  at  the  front  in  combat  were  so  intense, 
so  strenuous  and  so  exhausting  that  one  acquired  in  a  short  time  a 
state  of  nervous  instability  which  in  civil  life  would  require  months 
or  years  to  bring  about. 

The  symptoms  presented  by  the  soldiers  who  suffered  from  hyper- 
motivity  were  characteristic  when  under  shell  tire.  They  were  unable 
to  "carry  on,"  they  felt  weak,  were  dizzy  and  afraid,  they  sought  places 
of  safety,  desired  to  run  and  hide,  or  stood  still  and  shook;  they  lost 
their  heads,  they  fell  down  from  weakness  at  the  sound  of  nearby 
exploding  shells;  they  expressed  themselves  as  afraid  of  shells  and 
slept  poorly.  This  condition  incapacitated  tlu-  soldier  and  rendered 
him  unfit  for  front  line  duty  and  was  the  cause  of  his  being  evacuated 
to  the  rear.  These  symptoms  may  be  recognized  as  the  crouching  and 
flight  reactions  of  fear. 

When  these  soldiers  arrived  at  the  hospitals  they  presented  little 
or  no  symptoms,  except  evidence  of  great  fatigue,  some  exhaustion. 
more  or  less  marked  general  tremor,  and  a  state  of  apprehensiveness 
that  they  would  be  sent  back  to  the  lighting  lines.  They  acknowl< 
that  they  could  not  stand  the  shells.  There  was  no  actual  neuros 
be  recognized  as  such.  The  condition  appeared  to  be  an  intense  reac- 
tion to  fear,  an  exaggeration  of  the  physiological  response  to  this 
emotion  and  entirely  uncontrollable,  in  spite  of  all  the  influence  brought 
to  bear  upon  the  individual  to  overcome  it.  such  as  crowd  psychology, 
amour  propre,  patriotism  and  all  those  factor-  which  help  a  man  to 
maintain  a  correct  position  with  his  associates. 
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A  particularly  interesting  feature  of  the  condition  of  the  patients 
in  general  coining  into  the  army  neurological  hospital  is  their  state 
of  great  suggestibility. 

They  reacted  with  amazing  promptness  to  the  suggestions  which 
were  made  by  the  medical  officer  upon  their  admission  to  the  receiving 
ward.  At  once,  there  was  pronounced  lessening  of  the  tension  and  a 
distinct  relief  observed  in  the  anxiety  state  which  the  soldier  presented. 

The  hysterical  manifestations  yielded  readily,  and  in  the  majority 
of  the  cases  within  a  day  or  two  after  admission.  In  fact,  after  rest, 
baths,  abundant  food  and  treatment  by  suggestion,  in  from  60  to  70 
per  cent,  of  the  cases  the  symptoms  disappeared  and  the  men  were  fit 
to  be  sent  to  their  organizations  within  ten  days  to  two  weeks. 

If  the  soldiers  restored  to  a  condition  which  it  was  considered  fitted 
them  for  front  line  work  again  were  allowed  to  remain  in  the  hos- 
pital before  they  were  evacuated,  a  further  reaction  occurred.  A  cer- 
tain percentage  of  these  soldiers  began  to  complain  of  physical  ailments, 
such  as  pains  here  and  there,  digestive  disturbances,  ill  defined  nervous 
symptoms  and  a  mental  attitude  of  doubt  as  to  their  being  well  enough 
to  return  to  their  organizations. 

The  symptoms  can  be  best  described  as  being  in  the  nature  of  hypo- 
chondriacal manifestations,  and  these  no  doubht  resulted  from  the 
opportunity  to  think  over  the  dangers  of  the  front  in  comparison  with 
the  safe  and  comfortable  conditions  under  which  the  soldiers  found 
themselves,  and  the  influences  of  contagion  arising  from  associations 
with  others  who  were  destined  to  go  to  the  rear.  These  symptoms 
increased  in  intensity  the  longer  the  soldier  remained  in  the  hospital. 
The  plan  was  to  evacuate  these  men  at  once  upon  their  recovery,  the 
object  being  to  anticipate  the  development  of  these  phenomena;  but 
in  an  offensive,  the  difficulty  of  finding  the  location  of  their  organiza- 
tions, and  the  scarcity  of  transportation  made  it  impossible  always  to 
achieve  this  end  promptly. 

The  fate  of  those  evacuated  to  the  rear  is  another  interesting  feature 
of  the  subject.  When  the  soldiers  are  sent  to  the  rear  from  the  army 
neurological  hospital,  except  for  a  small  number  exhibiting  tics,  there 
are  rarely  any  pronounced  hysterical  phenomena  observed,  most  of 
the  cases  being  examples  of  anxiety  states,  neurasthenia  and  psych- 
asthenia. 

At  the  base  hospital,  however,  may  be  seen  in  considerable  num- 
bers, a  variety  of  hysterical  manifestations,  such  as  stammering, 
mutism,  some  paralysis,  gait  disturbances  and  amnesias. 

There  are  two  pictures  diametrically  opposed,  one  at  the  front, 
the  other  at  the  rear. 

What  is  the  explanation?  The  cause  of  this,  I  believe  can  be  found 
in  two  factors.     First,  contagion  plays  an  important  role.     On  the  way 
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back  through  evacuation  and  camp  hospitals  and  even  base  hospital-, 
before  reaching  his  final  destination,  the  soldier  is  exposed  to  con- 
tagion and  suggestion  by  coming  in  contact  with  those  who  have  already 
developed  neuroses.  Secondly,  in  a  base  hospital  situated  a  long  dis- 
tance from  the  front,  the  horrors  of  the  front  are  emphasized,  and  as 
a  result  of  the  opportunity  to  introspect,  there  develops  a  reaction 
which  expresses  itself  in  the  creation  of  symptoms  which  incapacitate 
the  individual  for  front  line  duty. 

This  reaction  is  less  likely  to  occur  in  hospitals  situated  at  the  front 
where  it  was  generally  understood  that  after  a  few  days  the  soldiers 
would  return  to  their  organizations  at  the  front,  that  they  would  be 
cured  promptly,  and  where  the  mechanism  of  the  causation  of  their 
symptoms  was  explained  to  them  before  fixed  neuroses  had  actually 
developed. 

The  patients  at  the  front  were  in  a  nervous  state  which  can  be 
termed  fluid,  which,  on  the  one  hand,  rendered  them  susceptible  of 
being  restored  to  a  normal  condition  readily,  or  on  the  other  hand,  if 
not  properly  dealt  with  and  allowed  to  be  exposed  to  pernicious  sug- 
gestion and  contagion  permitted  the  development  of  fixed  neuros 

Finally,  a  word  as  to  another  reaction  which  is  observed  at  the 
front,  namely,  a  certain  psychotic  coloring  of  the  symptoms.  A  small 
number  of  the  patients  presented  symptoms  suggesting  dementia  prae- 
cox.  These  soldiers  were  negativistic,  paranoid  or  hallucinatory. 
They  assumed  attitudes  and  showed  no  interest  in  their  surroundings. 
They  recovered  in  many  instances,  however,  in  a  few  days,  and  to  all 
appearances  seemed  perfectly  well. 

Sometimes  there  was  a  manic-depressive  coloring  to  the  symptoms. 
In  some  instances  the  patient  presented  a  state  of  excitement  with 
flight  of  ideas,  some  incoherence  and  great  restlessness;  in  others 
there  was  simple  depression,  in  which  the  patient  was  preoccupied 
and  silent,  the  countenance  was  sad,  the  thoughts  dwelling  on  the 
horrors  of  the  battlefield. 

From  these  symptoms  the  patients  recovered  as  promptly  as  from 
the  other  conditions  spoken  of  as  the  war  neuroses. 

These  reactions  are  especially  interesting  as  illustrating  the  char- 
acter of  the  soil  upon  which  is  built  the  particular  form  of  neurosis  or 
psychosis.  When  a  soldier  passing  through  experiences  which  in  some 
produce  hysteric,  psychasthenic  and  neurasthenic  phenomena,  hyper- 
motive  Mates  and  in  the  cases  under  discussion,  symptoms  suggesting 
certain  definite  mental  disorders,  what  is  the  explanation?  It  seems 
to  me  it  is  due  to  a  certain  mental  makeup  of  the  person,  which  in  the 
case  where  symptoms  resemble  dementia  praecox  indicates  perhaps 
that  the  individual  if  not  a  potential  praecox.  at  least  had  a  praecox 
personality    and    in    the   case    where   the   manic-depressive    symptoms 
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occur,  thai   the  individual  perhaps   may  be  looked   upon  as   either  a 
hypomanicj  or  as  having  a  manic  depressive  makeup. 

These  reactions  represent  transient  psychotic  states  developing  in 
individuals    with    abnormal    mental    make-ups,    the    result    of    severe 
emotional  trauma,  in  which  the  elements   of   fatigue  and  exhaustion 
play  a  certain  role. 
1732  Pine   Street. 


THE    MANAGEMENT    OF    THE    WAR    NEUROSES    AT 

THE    FR<  >NT 

SAMUEL    LEOPOLD.    M.D. 

PHILADELPHIA 

The  fundamental  problem  in  handling  the  war  neuroses  at  the 
front  consisted  in  an  efficient  military  organization,  associated  with  a 
simple  therapeutic  technic,  the  basic  factor  of  which  was  early  treat- 
ment, beginning  at  the  first  aid  station  to  the  triage  followed  by  after- 
care in  the  field  hospital. 

The  question  of  the  nature  of  hysteria  of  defense  mechanisms  of 
elaborate  therapeutics  may  be  entirely  discarded  in  the  handling  of 
these  cases.  Many  secondary  factors  enter  into  this  problem,  such  as 
the  personality  of  the  physician,  environment,  ignorance  of  the  subject 
on  the  part  of  the  medical  officers  as  well  as  the  line  officers,  and  the 
use  of  the  term  "shell  shock/'  all  of  which  have  been  brought  to  your 
attention  in  the  numerous  articles  that  have  been  recently  written,  so 
that  it  is  unnecessary  to  discuss  them  further. 

Before  describing  the  work  in  the  division,  let  us  glance  for  a 
moment  at  the  experience  of  the  British  and  French.  It  was  not  until 
the  winter  of  1916  that  the  British  recognized  the  importance  of  early 
handling  of  the  psychoneuroses.  From  1914  to  1916,  the  majority  of 
the  patients  were  evacuated  from  the  army  and  sent  to  hospitals 
established  in  England,  before  it  was  noted  that  early  and  vigorous 
treatment  under  rigid  military  discipline  was  essential.  The  experience 
of  a  few  neurologists  and  psychiatrists  who  had  the  opportunity  of 
working  in  casualty  clearing  stations  or  positions  even  nearer  the  front 
indicated  that  much  could  be  done  with  these  cases  if  early  treatment 
was  instituted. 

The  French  at  this  time  had  recognized  that  the  first  essential  was 
to  establish  neurological  centers  within  army  areas  and  as  near  to 
the  front  as  was  compatible  with  safety  and  suitable  conditions.  Similar 
centers  then  were  established  in  each  British  army.  Into  these,  all 
patients  evacuated  from  medical  unit-  were  transferred  as  early  as 
possible.  The  staff  of  each  center  included  one  competent  neurologisl 
or  a  medical  officer  sufficiently  trained  and  experienced  in  recognizing 
neuroses  condition-. 

Gordon  Holmes  stated  that  up  to  this  period  over  20.000  men  had 
been  invalided  from  the  British  army  with  -hell  shock.  Contrast  this 
with  the  report  of  Leri,  working  in  a  neurological  center  of  the  second 
French  army,  that  <>!   per  cent,  of  the  patients  received   from  July  to 
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<  >ctober,  1916,  were  returned  to  the  righting  line.  No  adequate  facili- 
ties having  been  provided  to  regulate  the  handling  of  these  patients 
from  the  front  line  to  the  neurological  centers,  it  was  left  to  the  med- 
ical officers  to  decide  what  patients  should  be  evacuated.  As  a  result, 
many  patients  passed  through  the  various  base  hospitals  before  reach- 
ing the  special  centers,  and  weeks  elapsed  before  they  were  returned 
to  duty.  Recognizing  that  these  patients  were  getting  into  the  wards 
of  general  hospitals,  where  they  passed  from  the  most  fluid  states  into 
the  hardest  neuroses,  it  wras  suggested  by  Colonel  Salmon  to  provide 
division  psychiatrists  for  all  tactical  divisions,  a  step  that  was  to  prove 
of  immense  importance  in  the  handling  of  this  problem.  Xo  such 
provision  was  to  be  found  in  either  French  or  British  division.  The 
division  psychiatrist  was  to  be  attached  to  a  field  hospital  with  a  vary- 
ing number  of  beds  at  his  disposal.  His  specific  duties  were  to  treat 
as  many  patients  as  possible  and  to  direct  the  more  difficult  cases  to 
the  special  neurological  hospitals,  provided  for  their  reception.  In 
the  early  activities,  these  directions  could  not  be  carried  out.  Only  a 
few  patients  were  treated  in  field  hospitals,  and  it  was  found  impossible 
to  control  the  evacuation  of  these  cases  to  the  rear,  that  many,  despite 
the  presence  of  the  psychiatrist,  found  their  way  into  the  wards  of 
the  various  base  hospitals.  This  may  be  explained  partly  by  the  lack 
of  organization  in  divisions,  the  inexperience  of  psychiatrists  in  the 
problems  at  hand,  and  partly  on  the  change  in  the  character  of  the 
fighting.  Instead  of  trench  warfare,  it  had  taken  on  the  character  of 
a  war  of  movement  or  open  warfare  and  no  station  remained  immobile 
for  many  days. 

To  those  who  have  had  no  experience  in  field  work  and  who  are 
ignorant  of  the  character  and  operation  of  a  medical  unit  or  sanitary 
train,  it  would  be  hard  to  comprehend  the  difficulties  encountered.  To 
attempt  this,  I  will  describe  briefly  the  activities  of  our  division  and 
the  work  of  the  sanitary  train  during  the  series  of  battles  from  the 
counter  offensive  at  Chateau  Thierry,  the  Ourc,  the  Yesle,  the  St. 
Mihiel  to  the  battle  of  the  Argonne. 

July  18  of  the  big  offensive,  we  were  brigaded  with  the  French, 
the  triage  was  located  about  8  miles  behind  the  lines.  This  station 
received  the  wounded  from  about  one  half  of  our  fighting  forces. 
The  upper  portion  of  our  line  evacuated  to  a  second  hospital :  it  was 
impossible  to  act  in  both,  as  they  were  situated  at  least  15  miles  apart, 
besides  transportation  was  not  available,  so  that  the  neuroses  were 
left  in  untrained  hands.  In  the  triage  where  I  was  stationed  the 
number  of  casualties  overwhelmed  us  during  the  first  forty-eight  hours, 
so  that  no  special  attention  was  given  to  the  war  neuroses.  Xo  attempt 
was  made  to  handle  them,  the  dominant  issue  was  immediate  evacua- 
tion; this  was  even  difficult  owing  to  inadequate  transportation. 
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The  lack  of  organization,  the  great  number  of  casualties  and  the 
handicap  of  working  in  association  with  the  French,  and  this  our  first 
experience  all  contributed  to  our  failure.  In  consequence,  all  the 
neuroses  went  to  evacuation  hospitals,  then  filtered  through  to  the  ba 
finally  reaching  the  special  neurological  center  after  day-  and  some- 
times weeks. 

The  next  engagement,  several  day-  later,  found  us  detached  from 
the  French  and  working  with  the  42d  Division.  The  two  so-called 
triages  were  operating  side  by  side,  receiving  each  other-  cases  and 
evacuating  all  casualties  through  the  field  hospital  of  the  42d  Division. 
The  ambulances  from  the  front  unloaded  here,  the  men  receiving  any 
immediate  attention  necessary  and  were  then  transferred  to  other 
ambulances  evacuating  to  the  rear.  They  were  held  only  until  trans- 
portation was  available.  <  >ur  station  operated  forty-eight  hour-.  - 
that  it  was  not  possible  to  retain  cases,  neither  were  provisions  made 
to  hold  them  in  field  hospitals. 

The  importance  of  avoiding  the  term  "shell  shock"  was  illustrated 
in  the  following  experience:  A  soldier  was  brought  in  on  a  litter,  with 
the  symptoms  of  generalized  tremor,  marked  weakness  and  appearance 
of  exhaustion.  Under  suggestion,  his  symptoms  were  removed.  A 
medical  officer  standing  by  asked,  "What  have  you  there,  a  case  of  shell 
shock?"  Before  I  could  reply  the  soldier  exclaimed,  "Oh,  have  I  shell 
shock?  Then  I  am  incurable."  In  the  work  done  at  this  place,  it  was 
shown  that  the  symptoms  of  the  milder  neuroses  could  be  removed 
quickly  and  plans  were  formulated  to  care  for  all  such  cases.  The 
number  was  sufficiently  large  to  ask  that  one  field  hospital  be  specially 
designated  for  their  after-care.  It  must  be  remembered  here,  that 
field  hospitals  had  orders  not  to  hold  patients  requiring  treatment  over 
three  or  four  days.  Until  this  time  I  had  thought  the  neuroses  would 
take  from  a  week  to  a  month  before  being  fit  for  duty. 

In  the  battle  of  the  Yesle  from  August  5  to  August  12  the  sanitary 
train  had  the  opportunity  of  functioning  at  its  full  strength  besides  all 
the  casualties  were  sent  through  one  triage  and  in  addition  arrange- 
ments were  made  to  hold  the  milder  neuroses  in  the  field  hospitals  for 
three  or  four  days. 

The  clinical  aspects  of  the  patient-  seen  early  were  not  or  could  not 
be  classified  as  mere  hysteria.  They  seemed  to  be  for  the  most  part 
a  combination  of  emotional  disturbance  from  fright  associated  with 
physical  exhaustion.  They  showed  the  various  motor  manifestations 
of  fright.'  It  was  the  terrified  look,  the  facial  pallor,  the  staring  eyes 
and  the  muscular  tremor.  The  more  marked  cases  showed  speechless- 
ness or  stammering  and  a  dazed  expression.  Others  showed  an  intense 
attitude  of  listening,  the  eyes  directed  to  one  side  <>r  the  other;  on 
questioning  them  they  were  -till  listening  for  the  next  shell  to  come 


SAMUEL    LEOPOLD 

over.  Some  of  the  cases  were  in  combination  with  dyspnea  or  cardiac 
disorders. 

The  second  group  comprised  the  pure  neurasthenia  or  exhaustion 
cases :  some  of  these  gave  a  history  of  being  gassed  while  others  could 
be  grouped  as  concussion  syndromes.  The  striking  feature  was  the 
absence  of  symptoms  of  major  hysteria. 

The  plan  of  procedure  wras  as  follows :  The  receiving  officer 
referred  all  cases  immediately  to  us.  The  diagnosis  tag  would  usually 
show  the  letters  N. Y.D.N,  (not  yet  diagnosed  nervous).  The  patient 
was  not  interrogated  until  seen  by  us.  From  the  history  and  the  nature 
of  the  symptoms  the  case  was  roughly  classified,  mild  or  severe. 
Treatment  was  immediately  given,  the  details  of  which  you  are  already 
familiar  with.  The  patients  were  sent  to  one  of  our  field  hospitals 
where  they  were  put  to  bed  for  a  much  needed  rest.  After  from 
twenty-four  to  forty-eight  hours,  they  were  made  to  do  light  work 
around  the  hospital.  In  three  or  four  days  they  were  able  to  go  back 
to  duty. 

The  work  in  this  area  showed  the  practicalness  of  early  treatment 
and  the  value  of  holding  all  patients  within  the  fighting  zone.  It  may 
be  said  that  the  field  hospital  was  subjected  to  bombing  attacks  and 
the  surrounding  roads  were  under  artillery  fire,  yet  despite  this,  there 
were  50  per  cent,  of  recoveries. 

The  inadequate  handling  of  the  neuroses  before  they  reached  the 
psychiatrist  at  the  triage  was  another  problem  that  presented  itself.  It 
was  realized  that  this  emotionally  disturbed  and  hypersuggestible  indi- 
vidual passed  through  many  hands  on  the  way  from  the  first  aid  sta- 
tion, via  the  regimental  dressing  station,  to  the  triage,  and  that  it  was 
essential  to  educate  the  medical  personnel  in  the  proper  handling  of 
these  cases.  After  this  was  accomplished  the  percentage  of  cases  in 
our  division  dropped  to  2,  where  in  previous  engagements  it  had  varied 
from  10  to  20. 
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AN   ATTEMPT   TO   APPLY   A    KEY    PRINCIPLE   TO   THE   DIFFERENTIATION   OF 
THE     MAJOR    GROUPS* 

ELMER  E.  SOUTHARD,  M.D.,  and  HARRY  C.  SOLOMON,  M.D. 

BOSTON 

This  paper  is  intended  to  be  more  modest  than  even  its  subtitle 
"attempt"  denotes.  The  writers  feel  confident  that  a  key  principle, 
roughly  reminding  one  of  the  principle  of  Gray's  botany  for  the  diag- 
nosis of  plants,  is  applicable  to  the  diagnosis  of  nervous  diseases. 
Central  in  the  application  of  such  a  key  principle  is  the  idea  of  exclu- 
sion of  diseases  in  diagnostic  consideration  by  means  of  following  a 
certain  order.  But  granting  the  theoretical  virtues  of  a  key  principle 
and  of  the  method  of  orderly  diagnosis  by  exclusion,  we  must  remain 
uncertain  whether  the  order  adopted  is  the  one  best  way,  in  the  sense 
of  the  efficiency  engineer  who  devised  that  term. 

The  attempt  to  apply  a  key  principle  to  the  differentiation  of  the 
major  groups  of  nervous  diseases  was  based  on  the  comparative  success 
of  the  application  of  an  identical  principle  to  the  differentiation  of  the 
major  groups  of  mental  diseases.  Since  the  publication  of  a  key  to 
the  practical  grouping  of  mental  diseases,  presented  to  the  American 
Xeurological  Association  in  1917,  the  principle  of  diagnosis  per  exclu- 
sionem  in  ordine  has  been  presented  to  the  Association  of  American 
Physicians  in  1918,  and  in  briefer  form  in  a  second  paper  on  certain 
applications  of  the  pragmatic  method  to  psychiatry  (1918).  The  idea 
of  a  possible  extension  of  this  principle  of  orderly  exclusion  to  the 
problems  of  general  medicine  has  met  with  the  approval  of  Dr.  Richard 
C.  Cabot,  who,  at  the  June,  1919,  meeting  of  the  Association  of 
American  Physicians,  displayed  a  tentative  list  (without  definitive 
sequence)  of  the  major  groups  of  diseases  in  general.  This  list,  as  the 
sequel  will  show,  may  have  some  value  for  clinical  neurology,  and  may 
even  prove  superior  to  the  key  to  mental  diseases  formerly  laid  down. 

DIAGNOSIS    BY    EXCLUSION 

Perhaps  it  is  superfluous  to  argue  here  for  the  virtues  of  the  key 
principle  in  the  form  of  diagnosis  per  exclusionem  in  ordine.  In  a 
previous  paper  considerable  argument  has  been  devoted  to  the  habitual 
underestimation  of  the  values  of  the  method  of  diagnosis  by  exclusion, 
of  which  DaCosta  and  his   followers  were  guilty   in   the   sixties  and 
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seventies  of  the  last  century.  The  method  of  diagnosis  by  exclusion 
was  to  be  resorted  to  only  in  extremis,  according  to  these  authors, 
and  especially  according  to  the  book  on  diagnosis  by  Da  Costa,  pub- 
lished in  1864,  which  was  thought  by  some  to  have  marked  an  epoch 
in  the  progress  of  internal  medicine.  The  so-called  indirect  diagnosis 
or  diagnosis  by  exclusion  was,  according  to  DaCosta.  "not  on  ordinarv 
occasions  much  employed,  nor  indeed,"  DaCosta  continues,  "is  it  to  be 
recommended."  DaCosta  thought  that  to  prove  what  a  thing  is  by 
proving  all  that  it  is  not  is  a  very  tedious  process.  He  went  on  to  say 
that  it  was  "difficult  to  think  of  all  the  possibilities"  and  remarked 
that  "pathology  was  in  an  imperfect  state."  But  its  imperfections 
seem  to  us  to  interfere  with  all  other  methods  of  diagnosis  as  much  as 
with  diagnosis  by  exclusion.  As  for  the  difficulty  of  thinking  of  all 
the  possibilities,  the  device  of  placing  these  possibilities  in  manageable 
groups  (after  the  manner  of  the  diagnostic  groups  of  animals,  plants 
and  minerals,  that  is,  after  the  manner  of  Linnaeus),  DaCosta  and  his 
colleagues  in  the  single-volume  textbooks  of  medicine  did  not  conceive 
of  such  a  process.  Apparently,  DaCosta  felt  that  in  the  process  of 
diagnosis  by  exclusion  one  would  need  to  exclude  theoretically  every 
other  disease  than  the  one  on  which  one  would  finally  fix.  As  for  the 
tediousness  of  this  process  of  diagnosis,  no  doubt  accurate  diagnosis 
in  difficult  cases  is  and  must  remain  extraordinarily  tedious,  but 
remains  none  the  less  interesting  and  important. 

But  diagnosis  by  exclusion  is  not  diagnosis  by  exclusion  in  order. 
It  is  one  thing  to  secure  a  list ;  it  is  another  thing  to  make  a  sequence 
of  the  elements  in  the  list.  An  aggregate  does  not  forthwith  throw 
itself  into  order,  and  especially  not  into  that  arithmetical  arrangement 
called  a  "well-ordered"  aggregate. 

Xow  as  a  matter  of  fact,  it  seems  to  us  that  most  workers  in  diffi- 
cult cases  do  actually  employ  something  like  what  has  been  described 
as  diagnosis  per  exclusionem  in  ordine.  In  correspondence  with  some 
specialists,  affirmative  replies  have  been  given  to  questions  on  this  line. 
Ordinarily,  diagnosticians  are  prouder,  perhaps,  of  making  a  diagnosis 
of  smallpox  by  the  sense  of  smell  at  100  yards  (more  or  less)  than  to 
make  a  careful,  logical  diagnosis  by  exclusion  in  order.  Yet  the  most 
expert  diagnosticians  are  reduced  to  using  diagnosis  per  exclusionem 
from  time  to  time.  Even  DaCosta  admitted  that  the  method  had  to 
be  used  on  occasion.  We  hold  that  a  method  which  has  to  be  resorted 
to  in  difficult  cases  ought  to  be  rationalized  so  that  tyros  and  inexpert 
workers  may  the  earlier  learn  to  make  correct  diagnoses.  We  hold 
that  the  field  of  mental  and  nervous  diseases  is  a  good  field  in  which 
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to  begin,  because  the  majority  of  cases  in  these  fields  are  difficult  of 
diagnosis.  Especially  in  the  field  of  mental  diseases  is  it  true  that 
there  is  practically  no  single  pathognomonic  symptom  in  the  whole 
branch.  Starting  with  a  slant  toward  some  disease  in  which  a  given 
symptom  is  characteristic,  the  tyro  can  prove  from  the  very  best  text- 
book that  almost  any  mental  case  he  has  in  hand  is  or  might  well  be  a 
case  of  the  disease  he  starts  to  prove  it  to  be.  The  tyro  is  only  caught 
up  short  when  the  laboratory  comes  to  the  rescue  with  pathognomonic 
signs.  But  the  tyro  with  a  slant  rushes  in  where  the  laboratory  expert 
fears  to  tread.  On  this  account,  as  there  are  practically  no  indicator 
symptoms  in  the  field  of  mental  disease,  the  method  of  diagnosis  per 
exclusionem  in  ordine  was  found  to  have  especial  value  for  the  mental 
diseases. 

We  shall  not  here  rehearse  the  situation  in  the  mental  disease 
groups.  We  may  persist  in  pointing  out,  however,  that,  if  eleven 
groups  of  mental  disease  have  been  laid  down  as  of  pragmatic  orderly 
value  in  diagnosis,  there  is  no  reason  why  some  other  worker  may  not 
prove  that  there  are  twelve  or  ten  instead  of  eleven  groups.  Thus  one 
acute  observer  believes  that  there  should  be  added  to  the  eleven-group 
system,  as  presented,  a  twelfth  group  of  paranoic  cases.  Another  acute 
observer  suggests  that  there  are  really  no  senile  diseases,  that  properly 
obtain  the  name,  at  least  among  the  mental  diseases,  and  that  conse- 
quently the  senescent-senile  group  should  be  deleted  from  the  sequence 
and  its  diseases  distributed  otherwise ;  for  example,  among  the  arterio- 
sclerotic brain  diseases,  the  manic  depressive  group,  etc.  Let  us  insist. 
too,  that  not  only  may  the  groups  be  accordeonized,  that  is,  interpolated 
and  extrapolated  without  destroying  the  key  principle  involved,  but 
the  order  of  the  groups  may  likewise  be  changed,  possibly  to  advantage. 
Some  considerations  on  this  point  have  been  given  in  the  paper  above 
mentioned  on  applications  of  the  pragmatic  method  to  psychiatry. 

CLASSIFICATION     OF    DISEASES 

For  those  who  are  willing  to  consider  a  rationalization  of  the 
method  of  diagnosis  by  exclusion  in  order  (a  method  which  we  are 
convinced  that  every  one  dealing  with  complex  cases  must  in  some 
form  employ)  there  is  another  bogey  of  greater  difficulty.  Pathology, 
as  DaCosta  might  .-till  remark,  is  in  an  imperfect  state!  Why  classify 
diseases  in  any  definite  manner  until  we  know  more  about  the  etiology 
and  genesis  of  diseases?  The  answer  to  this  objection  is  that  in  prac- 
tical life  some  account  of  stock  must  continually  be  taken.  Next  year 
the  very  basis  of  some  well-recognized  disease  of  today  may  be  entirely 
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overthrown  ;  even  today  we  may  recognize  that  the  etiology  or  genetic 
basis  of  that  particular  disease  is  very  shaky  or  rickety.  Nevertheless, 
it  remains  our  duty  to  make  diagnoses  on  the  best  basis  available ; 
otherwise  there  will  be  no  common  ground  of  discussion  with  col- 
leagues and  no  common  ground  for  practical  measures  of  treatment. 
Accordingly,  the  imperfections  of  present  day  pathology  should  not 
deter  us  from  practical  classifications.  We  must  cheerfully  admit  that 
these  practical  classifications  may  be  changed  from  decade  to  decade. 
The  pessimist  or  the  worker  weary  in  well-doing,  may  regret  the  long 
string  of  obsolete  and  obsolescent  classifications  that  the  world  pro- 
vides, but  there  is  no  genuine  ground  for  such  regret  where  the  classi- 
fications have  been  made  in  good  faith  by  careful  and  logical  thinkers. 
Some  authors  appear  to  think  that  there  will  some  day  be  a  single 
classification  of  diseases,  and  ever}'  day  we  see  classifications  put 
forward  by  eager  workers  which  they  seem  fondly  to  wish  shall 
replace  all  other  classifications.  A  glance  into  logical  works  on  the 
topic  of  classification,  even  into  the  ancient  work  of  John  Stuart  Mill 
called  a  System  of  Logic,  would  reveal  to  these  workers  the  infinitude 
of  classifications  of  the  very  same  objects.  A  classification  by  causes 
may  totally  differ  from  a  classification  by  genesis,  and  both  may  differ 
from  a  classification  for  the  purposes  of  diagnosis,  and  in  the  end  a 
classification  by  methods  of  treatment  may  be  found  to  cut  quite  across 
all  other  classifications.  Then,  too,  it  is  probably  worth  while  to 
devote  a  sentence  to  the  universal  occurrence  of  the  editorial  imbecile 
(or  shall  we  say  idiot?)  who  makes  fun  of  what  he  calls  the  classifying 
mania,  apparently  not  being  aware  that  almost  the  whole  development 
of  science  and  art  depends  on  this  so-called  mania. 

The  etiologist  may  have  in  mind  some  particular  factors  which  he 
would  like  to  elevate  into  the  so-called  causes  of  disease.  At  the  other 
end  of  the  line  some  hospital  administrator  will  be  found  who  would 
like  to  classify  all  cases  according  to  the  amount  of  food,  nursing  and 
open  plumbing  which  they  may  require.  In  between  these  two  extremes 
may  be  found  the  practical  diagnostician  who  has  troubles  of  his  own. 
The  present  effort  deals  with  the  troubles  of  the  diagnostician  rather 
than  with  the  troubles  of  the  etiologist  or  of  the  hospital  administrator. 

With  more  particular  respect  to  the  nervous  diseases  themselves  is 
it  not  possible  that  the  nervous  diseases  will  very  shortly  fall  into  a 
common  group  with  the  mental  diseases?  Is  there  any  point  in  pro- 
ducing an  order  of  nervous  diseases  independently  of  an  order  of 
mental  diseases?  Probably  the  new  art  of  neuropsychiatry  is  on  its 
way,  and  neuropsychiatrists  with  equally  good  training  on  both  sides 
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will  become  available.  However,  we  believe  that  it  is  the  pragmatic 
situation  at  the  present  time  that  psychiatrists  and  clinical  neurologists 
are  two  separate  and  different  kinds  of  specialists.  No  doubt  the 
fundamental  basis  of  both  arts  lies  in  the  science  of  neuropathology, 
taken  in  its  widest  sense  of  including  both  structural  and  functional 
concepts — but  that  wide  and  deep  science  is  still  (to  borrow  a  leaf  out 
of  DaCosta's  vocabulary)  in  an  imperfect  state.  The  question  is  a 
practical  one.  It  is  something  like  the  question  whether  we  ought  to 
separate  the  specialties  of  dermatology  and  syphilis  or  the  specialties 
of  surgery  and  gynecology.  Now  one  opinion,  now  another,  will  pre- 
vail, and  there  will  be  a  progress  toward  a  final  decision. 

Classification  of  Nervous  Diseases. — As  we  approach  the  topic  of 
the  nervous  diseases  taken  in  their  general  sense,  we  find  that  the 
distinction  between  "organic"  and  " functional"  nervous  diseases  is  the 
most  fundamental  one  in  many  systematic  works  and  in  perhaps  the 
majority  of  nonspecialistic  medical  minds.  Is  a  case  organic  or  is  it 
functional?  —  this  is  about  as  far  as  the  general  practitioner  likes  to 
wander  in  the  field  of  clinical  neurology.  He  has  an  idea  that  by 
means  of  the  "reflexes"  the  neurologist  more  or  less  effectively  arrives 
at  a  diagnosis  of  organic  nervous  disease  and  is  often  somewhat  aston- 
ished that  the  neurologist  cannot,  by  doubling  or  trebling  the  number 
of  "reflexes"  taken,  somehow  arrive  at  a  diagnosis  doubly  or  trebly 
accurate.  In  our  view,  this  no  doubt  perfectly  true  distinction  between 
organic  and  functional  diseases  is  of  little  diagnostic  value  in  the 
individual  case,  and  this  is  aside  from  any  doubts  we  may  have  as  to  the 
definition  of  the  term  "functional." 

We  examined  the  nervous  diseases  in  sundry  systematic  works 
and  seemed  to  be  able  to  put  these  diseases  into  five  groups  as  follows : 

Tentative  sequence  of  major  groups  of  nervous  diseases  due  to 

1.  Infection. 

2.  Historrhexis. 

3.  Neuronatrophy. 

4.  Imbalance. 

5.  Special. 

Application  of  Classification  in  Diagnosis  by  Exclusion. — Another 
word  as  to  its  application  by  the  tyro  or  by  the  general  practitioner. 
Let  us  suppose  the  general  practitioner  confronted  by  a  paralysis. 
Suppose  in  the  course  of  his  thinking  he  lights  on  the  hypothesis  that 
it  is  due  to  "neuritis."  He  may  then  consider  or  look  up  in  the  books 
all  the  types  of  neuritis  which  he  can  find  and  look  for  signs  or  symp- 
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toms  appropriate  to  one  or  the  other  of  these  groups.  Now,  of  course, 
the  diagnosis  of  neuritis  may  in  itself  be  erroneous  to  start  with,  and 
the  inquiry  as  initiated  may  become  useless.  According  to  our  ideas, 
it  would  be  much  more  to  the  advantage  of  the  patient  if  the  diag- 
nostician proceed  somewhat  as  follows :  Here  we  have  a  case  of 
paralysis  of  a  limb!  In  the  first  place,  is  this  paralysis  at  all  related 
to  infection?  Are  there  any  signs  of  (1)  infection  whether  in  tem- 
perature, in  blood,  or  otherwise,  in  this  patient?  What  tests  should 
be  employed  to  secure  evidence  on  the  point?  In  the  second  place,  if 
the  case  shows  no  sign  of  infection  let  us  turn  to  the  question  of  injury 
or  other  lesion  of  whatever  sort  which  may  have  affected  the  tissues 
from  without.  Even  if  we  cannot  absolutely  exclude  infection  as  a 
matter  of  fact,  let  us  for  the  purposes  of  diagnosis  exclude  it  as  a 
matter  of  argument  until  the  rest  of  our  tests  have  become  available. 
Excluding  infection,  is  there  any  evidence  in  the  situation  of  a  con- 
dition to  which  we  above  gave  the  name  (2)  historrhexis?  Histor- 
rhexis  might  include  the  severing  of  a  nerve  or  the  nerve  tissues  by  a 
knife  or  a  bullet.  It  would  include  the  blocking  of  nerves  and  the 
by-effects  of  historrhexis.  For  diagnostic  purposes  it  would  include 
the  effects  of  an  apoplexy  not  only  as  directly  due  to  the  destruction 
of  brain  tissue,  but  also  to  the  pressure  on  collateral  tissues.  Xot  only 
trauma  and  arteriosclerosis,  but  also  tumors,  would  be  included  in  this 
concept  of  historrhexis,  from  which  for  our  purposes  the  orderly 
exclusion  would  have  already  excluded  infection.  The  historrhexis 
inquiry  sums  up  to  an  inquiry  for  trauma  or  other  tissue-injuring 
lesions  of  noninfectious  nature  and  of  a  focal  character. 

Thirdly,  the  diagnostician,  having  got  rid  of  the  hypothesis  of  (1) 
infection  (including,  of  course,  neurosyphilis)  and  of  trauma  and 
other  forms  of  (2)  historrhexis,  would  arrive,  according  to  our 
scheme,  to  the  group  which  we  have  termed  (3)  the  neuronatrophies. 
Our  first  thought  was  to  name  these  the  "scleroses,"  since  the  group 
contains  the  various  classic  scleroses,  like  lateral  sclerosis,  multiple 
sclerosis,  etc.  But,  on  the  whole,  the  primary  fact  appears  to  be  that 
of  neuronatrophy,  a  condition  not  of  the  general  nature  of  historrhexis, 
but  of  a  much  finer  and  more  differentiated  type.  With  the  infections 
and  the  common  historrhexes  out  of  the  diagnostic  way,  the  tyro  would 
now  come  to  the  neuronatrophies,  that  is,  to  questions  of  combined 
system  disease,  syringomyelia,  multiple  sclerosis,  etc.  (The  fact  that, 
e.  g.,  syringomyelia  often  results  in  historrhexis  with  secondary  degen- 
eration, should  not  bother  the  diagnostician  a  whit.  He  has  already 
considered  the  historrhexes  and  eliminated  perhaps  a  transverse 
myelitis  from  the  field  of  diagnosis.     He  does  not  arrive  primarily  at 
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the  question  of  syringomyelia,  but  only  after  having  eliminated  the 
effects  of  historrhexis  [pressure  myelitis]  and  infections  [Pott's  dis- 
ease] which  should  be  discriminated  from  syringomyelia.)  (Again, 
some  one  might  prove  that  multiple  sclerosis  is  infectious.  But  the 
infectious  group  of  nervous  diseases,  excluding  some  peripheral  forms, 
is  essentially  a  group  of  diseases  in  which  pleocytosis  of  the  spinal 
fluid  is  characteristic  diagnostically.  Multiple  sclerosis  appears  to  be 
in  general  outside  this  group.  For  the  present  pragmatic  purposes 
multiple  sclerosis  should  evidently  fall  among  the  classic  neuron- 
atrophies  rather  than  among  the  historrhexes  or  infections  of  the 
nervous  system.) 

Fourthly,  if  the  diagnostician  has  been  able  to  eliminate  (1)  infec- 
tions, (2)  rhexes  of  tissues,  and  (3)  differential  atrophies  of  neuron 
system,  he  will  arrive  at  a  somewhat  nondescript  group  which  we 
above  termed  (4)  imbalance,  under  which  the  drug-neuritis  cases, 
sundry  metabolic  disorders,  the  endocrinopathies  and  sympathetic  sys- 
tem disorders  fall.  A  great  many  of  these  conditions  are  conditions 
of  what  we  might  term  tissue-imbalance.  Imbalance  is  particularly 
well  shown  in  the  endocrine  and  in  the  various  sympathetic  disorders, 
and  may  also  be  shown  in  the  metabolic  group  in  some  sense.  Whether 
multiple  neuritis  should  not  sometimes  be  grouped  among  the  infec- 
tions and  sometimes  among  metabolic  conditions  is  a  question  which 
we  do  not  care  to  take  up.  Our  purpose  is  not  to  add  to  theories  con- 
cerning causation  or  genesis,  but  merely  to  take  the  diseases  as  they 
stand  in  the  systematic  works  and  throw  them  into  an  effective  diag- 
nostic order  for  the  purposes  of  orderly  exclusion. 

Fifthly,  over  and  above  the  (1)  infections,  (2)  historrhexes,  (3) 
neuronatrophies  and  (4)  imbalance  groups  we  have  (5)  a  special  or 
miscellaneous  group  in  the  field  of  nervous  diseases,  including  such 
conditions  as  the  various  aglias,  migraines,  tics,  spasms  and  vertigo,  to 
say  nothing  of  myopathies,  osteopathies,  various  tissue  atrophies, 
unexplained  hydrocephalus,  etc.  With  respect  to  this  last  group,  the 
modesty  of  the  clinical  neurologists  must  forbid  their  complaining 
about  how  little  they  know.  The  aim  of  the  present  classification  of 
nervous  diseases  is  not  to  display  the  ego  of  clinical  neurologists,  but 
to  find  a  method  for  arriving  at  diagnoses  in  a  more  logical  manner. 

Comments  on  This  System. — We  conceive  that  a  system  like  that 
of  classification  into  these  five  groups  will  serve  to  clarify  many 
problems  in  the  tyro's  mind.  The  expert  may  not  need  it.  We  suspect 
that  the  expert  is  already  using  some  such  method,  perhaps  one 
private  to  himself  which  he  has  never  thought  of  betraying  to  ordinary 
man.  In  conversation  with  various  diagnosticians  we  find  that  they 
habitually    use    such    systematic    works    as    <  >ppenheim    in    a    manner 
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peculiar  to  themselves.  Diseases  in  a  book  like  Oppenheim's  are 
worked  over  precisely  as  if  they  were  in  no  important  order  whatever. 
We  do  not  deny  that  Oppenheim's  excellent  work  arranges  the  diseases 
in  an  order  on  a  certain  basis.  We  deny  that  the  order  adopted  has 
much  to  do  with  practical  diagnosis.  Practical  diagnosis  in  clinical 
neurology  appears  to  have  been  chiefly  a  topical  diagnosis  devised  to 
find,  in  the  brain  or  spinal  cord,  the  seat  of  lesions  chiefly  of  the  group 
we  have  above  termed  historrhexes.  To  adopt  a  more  general  medical 
attitude  such  as  that  defined  in  these  five  groups  is  a  plan  not  found  in 
textbooks  of  clinical  neurology.  We  suspect,  however,  that  the  more 
mature  the  clinical  neurologists  become,  the  more  they  arrive  at  some 
such  practical  method  for  diagnosis  by  exclusion  in  order. 

We  have  no  idea  of  insisting  that  the  order  we  here  present  is  a 
final  order,  that  it  is  an  order  which  forbids  interpolation  or  extra- 
polation, or  that  it  is  an  order  that  cannot  be  changed  to  advantage. 
We  would  like  to  have  the  topic  considered  carefully  by  those  who  are 
concerned,  and  we  are  of  the  opinion  that  some  uniformity  of  the 
scheme  of  elimination  for  practical  diagnostic  purposes  for  the  various 
nervous  diseases  will  greatly  benefit  the  treatment  of  patients.  If,  by 
the  naked  eye,  one  has  somehow  guessed  that  a  patient  has  a  nervous 
disease,  perhaps  by  means  of  the  low  power  of  the  logical  microscope, 
he  will  come  to  one  of  the  five  groups  above  mentioned  as  the  logical 
site  of  the  disease  in  question.  Suppose  now  that  he  turns  on  the 
somewhat  higher  powers  of  the  logical  microscope.  The  five  groups 
are  subdivided  somewhat  as  follows : 

Subdivision  of  Five  Groups  of  Nervous  Diseases 

1.  Infections 

Treponema  Parasites 

Bacteria  Unknown  infections 

2.  Historrhexes,  focal  destruction  (non-infectious) 

Trauma  Heightened  intracranial 

Vascular  pressure 

3.  Xeuronatrophies,  scleroses    ("classical  degenerations") 

Systemic  scleroses  Hereditary  scleroses 

Diffuse  scleroses 

4.  Imbalance  exo(neuro)genous 

Drug  Endocrine 

Metabolic  Sympathetic 

5.  Miscellaneous 

Algias,  migraine,  vertigo  Tissue  atrophies 

Tics,  spasms  Hydrocephalus 

Myopathy  Et  a!. 
Osteoarthropathy 


SYNOPSIS 

1.  Infection 
(Diagnosis  by  signs  of  infection,  pleocytosis  of  liquor,  etc.) 


L'ni: 
Poliomyelitis 
Hydrophobia 
Landry's  disease 
Herpes   zoster 
Chorea  minor 


Treponema  Bacteria 

Tabes  Epidemic  meningitis 

Pachymeningitis  cervicales  Tuberculous  meningitis 

hypertrophica  Streptococcus  meningitis 

General  paresis  Neuritis 

Tetanus 
Myelitis 

Encephalomyelitis 
Abscess 

2.    HlSTORRHEXIS     (FoCAL    DeSTRLXTION  ) 

(Diagnosis  by  reflex-signs,  heightened  intracranial  pressure,  etc.) 


Trauma  Vascular 

Caisson  Little's  disease 

Hematomyelia 
Anemia 
Hyperemia 
Hemorrhage 
Softening 

Hemorrhagic  encephalitis 
Polioencephalitis,    acute 
hemorrhagic,  superior 
Sinus   thrombosis 
Aneurysm 
Pseudobulbar  palsy? 

3.    NEURON  A  TROPHY 

(Diagnosis   by  characteristic   picture  and  history) 


Tumor 
Recklinghausen's  disease 


Systemic  Sclerosis 
Lateral  sclerosis 
Combined  system 
Amyotrophic  lateral 

sclerosis 
Primary  muscular  atrophy  Syringomyelia 


Diffuse   Sclerosis 
Multiple  sclerosis 
Pseudosclerosis  ? 
Gliosis  spinalis 


Senile  paraplegia 


Paralysis  agitans 


Hereditary  Sclerosis 

Friedreich's  ataxia 

Amaurotic  idiocy 

Familial  infantile  paralysis 

Primary  muscular  atro- 
phy, familial  form  (bul- 
bar form) 

Huntington's  chorea 


Drug  * 
Neuritis 
Multiple  neuritis 


4.  Imbalance 

(Diagnosis  by  characteristic  picture) 

Metabolic  Disorder      Endocrinopathy 


Neuritis  Spasmophilia 

Diabetic,  senile,  etc.  Tetanv 


Sympathetic 

Acroparesthesia 
Angioneurotic 

edema 
Myxedema        inter- 
mittent 
Exophthalmic  goiter  Hydrops  articulorum 
Cretinism  Raynaud's  disease 

Infantilism  Krythromelalgia 

Acromegaly  Scleroderma 

*  It  is  possible  that  these  cases  should  be  placed  under  historrhexis,  although 
many  of  the  phenomena  are  reversible. 
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cas  Migraine  Vertigo  Tics — Spasms 

Occupation-neuroses 
Tic  convulsive 

Myopathy  Osteoarthropathy  Tissue  Atrophies 

Primary  myopathy  Vertebral   disease  Hemiatrophy  facialis 

Dystrophy,   muscular   pro-  Luxation — fracture  Hemihypertrophy  facialis 

gressive 
Thomsen's  disease  Caries 

Myasthenia  gravis  Tremors 

Paramyoclonus  Syphilitic 

Arthritis  deformans 
Osteomalaceous  paralysis 

Hydrocephalus  Undefined 

Meningitis  serosa  Caisson 

Anomalies 
Reflex  paralysis 
Exhaustion  paralysis 
Periodic  paralysis 

SUMMARY 

The  method  of  diagnosis  by  orderly  exclusion,  already  proposed 
for  use  in  the  diagnosis  of  mental  diseases,  is  probably  of  equal  value 
in  the  field  of  nervous  diseases.  The  writers  have  endeavored  to 
gather  the  main  types  of  nervous  disease  into  a  comparatively  small 
number  of  groups  for  successive  consideration  by  the  tyro,  or  even 
by  the  expert,  in  diagnostic  elimination.  Experts  may  prefer  a  differ- 
ent order  from  the  one  proposed ;  but  it  is  unlikely  that  any  neurologist 
fails  to  use,  consciously  or  unconsciously,  some  form  of  orderly 
diagnosis. 

Yet  the  student  is  quite  likely  to  be  taught  that  the  best  procedure 
is  to  pick  out  some  striking  symptom  in  a  case  under  consideration, 
and  to  follow  that  symptom  back  to  textbook  models  for  a  suggestion 
as  to  the  entity  involved.  He  then  endeavors  to  match  the  data  of 
the  case  in  hand  with  the  possibilities  laid  down  in  the  textbook. 

We  think  that  it  is  much  more  desirable  to  take  the  general  situation 
in  the  body  at  large  into  account,  and  to  include,  if  possible,  first,  the 
hypothesis  of  an  infectious  origin  for  the  symptoms.  Secondly,  we 
try  to  exclude,  if  possible,  the  effects  of  coarse  and  otherwise  destruc- 
tive lesions  of  the  nervous  system  (historrhexes)  namely,  in  general 
such  conditions  as  show  no  signs  of  infection,  but  exhibit  reflex  dis- 
orders and  signs  of  heightened  intracranial  pressure  and  the  like, 
suggestive  of  focal  lesion.  Thirdly,  we  come  to  the  hypothesis  of  the 
existence  of  one  or  other  of  those  classic  degenerations  with  which 
the  neurologist  is  familiar.  If  infection,  historrhexis,  and  classic 
degenerations    can    be   excluded,    we    then    proceed,    fourthly,    to   the 
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hypothesis  of  some  kind  of  imbalance,  perhaps  metabolic  or  endocrine 
or  sympathetic.  If  the  diagnosis  cannot  be  made  on  these  lines,  pos- 
sibly the  condition  belongs  in  some  miscellaneous  and  otherwise 
undefined  or  highly  specialized  group. 

Even  when  the  disease  seems  to  be  limited  to  a  peripheral  nerve, 
we  consider  that  then  the  successive  hypotheses  of  (1)  infection,  (2) 
historrhexis,  (3)  specialized  neuronatrophy,  (4)  imbalance,  can  be 
preferably  considered  in  that  order.  We  think  that  by  the  pursuit  of 
some  such  method  as  this  the  neurologist  can  bring  his  work  better 
into  line  with  that  of  general  medicine.  The  method  is,  moreover,  a 
very  pragmatic  method,  since  lines  of  treatment  are  specially  indicated 
for  the  different  great  groups  of  disorders.  But  in  so  difficult  a  field 
we  do  not  wish  to  dogmatize,  and  shall  be  content  if  our  communica- 
tion arouses  interest  in  the  application  of  the  key  or  order  principle  to 
the  diagnosis  of  nervous  diseases. 


THE     MANIC-DEPRESSIVE     TEMPERAMENT    AND    ITS 

RELATION     TO     MUSIC    AND    THE 

FINE    ARTS* 

B.     ONUF     (OXUFROWICZ),    M.D. 

RUTHERFORD,    N.    J. 

[abstract] 

The  incentive  to  the  study  of  this  subject  was  given  by  observa- 
tions made  on  hypomanic  patients.  The  writer  noticed  the  fondness 
of  these  patients  for  music  and  the  unusually  far  reaching  memory 
and  expressiveness  of  those  trained  in  music  when  playing  in  this  state. 

Quoting  the  work  of  Aug.  Hoch,  Deny  and  Kahn,  Reiss,  Stroh- 
meyer,  Stransky  and  others,  the  writer,  in  accord  on  most  points  with 
these  authors,  goes  on  to  demonstrate  the  basic  relation  of  the  manic- 
depressive  tremperament  so  called,  to  the  manic-depressive  psychoses. 

On  the  other  hand,  he  points  out  the  striking  similarity  if  not  iden- 
tity of  this  temperament  with  the  temperament  of  great  musicians, 
especially  composers. 

He  thus  defines  and  characterizes  this  temperament : 

Persons  possessed  of  the  manic-depressive  temperament  respond 
intensely  to  emotional  factors  both  in  feeling  and  in  the  external 
expression  thereof.  They  are  easily  moved  to  joy  and  grief,  laughter 
and  tears  in  response  to  the  emotional  stimuli  affecting  them.  They 
are  also  apt  to  have  a  high  and  hasty  temper,  becoming  easily  indig- 
nant or  angry  and  as  quickly  regaining  their  placid  mood.  They  have 
usually  strong  likes  and  dislikes.  Their  affections  when  engaged  are 
usually  very  strong;  they  make  intense  lovers  and  very  fond  parents  or 
children.  Their  mood  is  subject  to  rapid  and  abrupt  changes  under 
the  influence  of  the  impressions  received.  The  "Himmelhoch  jauch- 
zend — zum  Tode  betrubt,"  although  meant  by  the  poet  to  apply  to  a 
lover,  very  aptly  characterizes  this  temperament. 

The  fluctuations  of  weight  which  we  find  so  markedly  developed  in 
the  cyclic  cases  may  also  be  put  down  as  a  frequent  manifestation  of 
the  manic-depressive  temperament. 

A  further  characteristic  of  this  temperament  is  the  manner  of 
reacting  to  damaging  influences,  like  continued  emotional  strain,  pro- 
tracted fatigue,  continued  lack  of  sleep,  physical  diseases,  in  a  special 
way,  i.  e.,  by  the  appearance  of  symptoms  of  the  manic-depressive 
order.  If,  as  a  result  of  physical  disease,  say  typhoid  fever,  erysipelas, 
pneumonia,  heart  disease  or  a  high  fever,  a  psychosis  develops,  it  will 
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usually  show  a  manic-depressive  "coloring,"  even  if  the  main  psychosis 
should  have  some  special  character  conforming  with  the  physical  dis- 
ease which  gives  rise  to  it. 

To  Adolf  Meyer,  great  credit  is  due  for  having  called  attention  to 
mental  "reaction  Types,"  of  which  the  manic-depressive  is  a  represen- 
tative instance.  It  should  be  repeated  here  that  some  patients  of  this 
group  have  chiefly  a  manic,  other  ones  mainly  a  depressive  reaction 
type,  still  others  a  mixed  type,  manic  or  depressive  reactions  occurring 
according  to  the  nature  of  the  damaging  influence  giving  rise  to  them. 

We  may  add  to  this  the  tendency  of  resorting  to  stimulants,  seda- 
tives and  hypnotics  to  find  relief  for  emotional  strains,  fatiguing 
influences,  unhappiness,  insomnia,  etc. 

A  study  of  musical  composers  of  genius,  undertaken  by  the  writer 
mainly  on  a  biographical  basis  showed,  indeed,  the  close  relationship 
between  musical  genius  and  manic-depressive  make-up.  That  actual 
manic-depressive  psychoses  occur  is  exemplified  in  Schumann  and 
Schubert,  in  less  degree  in  Mozart  and  others. 

The  composers  Schumann  and  Schubert  were  examples  of  well  pro- 
nounced psychoses  of  the  depressive  order.  In  Schumann's  case  there 
was  a  terminal  depression  with  marked  anxiety  features,  hallucinations 
and  a  serious  suicidal  attempt.  In  Schubert's  case  we  have  a  classical 
autobiographic  description  of  a  mild  depression  of  his  own.  Both  of 
these  composers,  however,  revealed  also  decided  hypomanic  features, 
showing  that  they  were  manic-depressives. 

A  predominantly  hypomanic  make-up  within  physiological  limits 
was  represented  by  the  composers  Rossini,  Liszt  and  Mozart,  although 
in  the  latter  years  of  Mozart's  existence  depression  predominated. 
The  hypomanic  periods  in  Mozart's  life  were  well  characterized  in 
some  of  his  letters,  which  bubbled  over  with  high  spirits,  effusive 
expression  of  feelings,  with  corresponding  exaggerations,  jokes,  play- 
ing on  words,  ludicrous  rhymes,  partly  of  the  doggerel  order,  a  hodge- 
podge mixture  of  four  languages  in  one  particular  letter,  and  the  like. 
Movements  and  facial  expression  and  mimicry  were  also  of  the  hypo- 
manic type. 

In  his  later  life,  as  already  mentioned,  he  had  marked  depressions. 
His  biographer  speaks  of  "the  disorder  and  agitation  of  the  last  years 
of  his  life,  when  melancholy,  relieved  only  by  an  occasional  extrava- 
gance of  humor  that  heightened  and  confirmed  the  disease,  become 
habitual  to  him." 

Beethoven  and  Berlioz,  peculiarly  alike  in  their  make-up.  showed 
marked  manic-depressive  traits.  Both  of  them  showed  periods  of 
exaltation  and  of  depression.  Their  temperament-;  showed  differences 
from  the  temperament  of  Mozart,  such  as  ruggedness.  fierceness,  great 
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directness,  with  disregard  of  conventionalities,  and  explosiveness,  as 
against  the  amiable,  sunny  nature  of  Mozart,  but  they  had  nevertheless 
the  main  traits  in  common.  Beethoven's  correspondence  showed  well 
marked  hypomanic  traits,  such  as  looseness  of  construction,  hurrying 
to  a  fresh  sentence  without  a  stop,  careless  use  of  capitals  and  punctua- 
tion, abundance  of  puns  and  of  playings  on  words  in  other  ways. 

Richard  Wagner  in  his  younger  years  apparently  showed  predomi- 
nantly hypomanic  traits,  having  a  make-up  similar  to  that  of  Berlioz. 
In  his  latter  years,  however,  paranoid  traits  predominated. 

The  meager  data  found  in  the  case  of  Meyerbeer  did  not  allow  of 
very  definite  conclusions.  He  apparently,  however,  was  more  of  a 
depressed  than  of  a  manic  trend.  Two  depressions  are  recorded  in 
his  case  which  may  have  been  physiological  reaction-. 

The  data  on  Lortzing.  Gluck  and  Haydn  were  likewise  not  very 
satisfactory  in  the  information  given  on  their  mental  make-up.  So  far 
as  this  information  goes,  Gluck  seemed  to  be  of  a  rather  buoyant 
nature.  Haydn  of  a  sunny,  optimistic  nature,  Lortzing  probably  like- 
wise. Haydn,  perhaps  also  the  other  two,  might  be  designated  as  a 
physiological  type  from  which  the  manic-depressive  (  with  accent  on 
the  manic)  budded  off. 

A  special  chapter  was  devoted  to  discussion  of  the  high  productive- 
ness of  genius,  musical  and  otherwise,  in  its  relation  to  the  manic- 
depressive  temperament.  The  greater  range  of  available  memory  pic- 
tures and  the  easier  picking  out  of  stored  memories  in  the  hypomanic 
state,  confirmed  also  by  the  observations  of  Griesinger,  Falret,  Bagenoft 
and  Stransky,  was  emphasized.  The  lessened  fatigability  of  hypo- 
manics,  making  them  eventually  capable  of  greater  efforts  and  pro- 
ductiveness than  in  the  normal  state  was  called  attention  to.  It  was 
further  shown  how  these  advantages  were  greatly  accentuated  in  the 
hypomanic  states  of  persons  of  genius,  musical,  literary,  etc. 

The  writer  then  discussed  in  which  manner  the  disadvantages  of 
the  hypomanic  state  could  be  counteracted,  to  facilitate  the  creation  of 
works  of  greatness. 

Of  the  disadvantages  engendered  by  the  hypomanic  state,  an  impor- 
tant one  is  distractibility.  To  combat  this,  the  bringing  about  of  con- 
ditions and  surroundings  favoring  the  creation  of  states  akin  to  the 
hypnoid  state.-,  is  recommended  and  such,  indeed,  often  have  been 
utilized  by  men  of  genius  in  their  work.  A  certain  monotony,  quietude, 
placidity  of  surroundings  are  to  be  mentioned  in  this  respect.  In 
illustrating  the  point,  the  normal  wake  state  is  likened  to  a  ''twilight- 
illumination"  of  the  entire  cortex  of  the  brain,  the  hypnotic  state  to  a 
"search  light  illumination"  of  certain  areas  of  the  cortex,  leaving  the 
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rest  in  total  or  almost  total  darkness,  the  hypnoid  states  representing 
intermediate  degrees  between  the  wake  and  the  hypnotic  state. 

.Keeping  away  annoyance.-,  taking  care  of  the  incumbent's  affairs 
of  every-day  life,  helping  to  relieve  the  burden  of  work  by  helping  in 
the  execution  of  mere  technicalities  pertaining  to  the  same,  are  poi: 
out  as  further  means  of  lessening  distractibility. 

In  discussing  the  disadvantages  inherent  to  the  hypomanic  state--. 
the  eventual  lack  of  accuracy  and  reliability  of  recollection  often 
encountered,  are  taken  cognizance  of,  but  it  is  pointed  out  that  in  the 
case  of  musical  or  literary  creations  the  presence  of  these  qualities, 
objectionable  as  they  usually  are,  need  not  detract  from  the  value  of 
the  work  created. 

In  speaking  subsequently  of  the  means  of  enlarging  or  improving 
on  the  advantages  offered  by  the  hypomanic  state,  the  writer  empha- 
sizes the  importance  of  the  factor  known  as  "atmosphere'*  and  illus- 
trates this  point  by  quoting  the  voluminous  correspondence  of  some  of 
the  great  composers  like  Beethoven,  Liszt  and  Wagner,  and  other 
means  by  which  such  great  men  kept  themselves  in  atmosphere. 

Some  discussion  is  given  further  to  the  advantages  which  a  certain 
periodicity  or  alternation  of  mental  states  may  offer  to  the  completion 
of  works  of  greatness.  The  occurrence  of  entirely  normal  or  phys 
logical  cyclicities  is  then  discussed  and  their  relationship  to  patho- 
logical cyclicity  with  '"fluent"  transitions  from  one  to  the  other  is 
indicated. 

In  discussing  the  eugenic  aspect  of  the  question,  the  writer  brought 
up  the  question  to  what  extent  the  perpetuation  of  manic-depre  —  iyes 
should  be  favored.  He  studied  whether  manic-depressive  tempera- 
ment and  manic-depressive  psychoses  have  only  a  general,  indefinite 
heredity,  with  all  sorts  of  psychoses  in  the  ascendency  and  collateral-. 
or  whether  manic-depressiveness  is  bred  chiefly  by  manic-depressives 
in  all  grades  from  physiological  to  pathological.  Strohmeyer's  genea- 
logical tables  favor  decidedly  the  latter  view,  which  is  confirmed  also 
by  the  investigations  of  Rei-s.  Sioli,  Dana  and  others.  <  >f  interest  is 
the  view  promulgated  by  Strohmeyer,  based  on  a  large  experience, 
namely,  that  the  manic-depressive  inheritance  can  be  handed  over  in 
all  sorts  of  grades  or  dilutions.  The  desirability  of  further  investiga- 
tions along  Strohmeyer*s  lines  was  pointed  out.  especially  that  of  the 
mild  forms  of  manic-depressive  psychoses  and  of  the  types  of  tempera- 
ment representing  various  degrees  of  tin-  manic-depressive  one.  from 
the  physiological  to  the  pathological,  comprising  thus  the  sunny,  cheer- 
ful temperaments,  emotional  temperaments,  mildly  depressed  tempera- 
ments, etc. 
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(  »f  further  interest  is  the  point  made  by  Charles  Davenport  and 
very  ably  maintained  by  him,  namely,  that  in  terms  of  mendelian 
heredity  the  manic  trend  appears  to  be  dominant  to  the  normal  tem- 
perament, the  depressive  trend  on  the  contrary  recessive  to  the  normal 
temperament,  a  point  of  great  value  in  utilizing  the  heredity  factors 
of  manic-depressive  temperament  for  eugenic  purposes  and  particularly 
for  the  perpetuation  of  genius. 
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History. — S.  R.,  aged  40,  an  Italian,  who  had  worked  for  more  than  ten 
years  as  a  disinfector  using  hydrocyanic  acid  gas  as  the  active  agent,  was 
admitted  to  the  hospital,  July  6,  1918,  in  the  evening.  He  had  entered  a  house 
to  open  the  windows  and  doors  after  employing  the  gas  in  the  usual  manner. 
The  owner  was  waiting  outside,  and  after  about  twenty  minutes  had  elapsed 
without  his  return,  others  went  in  and  found  the  patient  on  the  floor  breathing 
heavily  and  foaming  at  the  mouth.  He  was  brought  into  the  air  immedi- 
ately, and  was  seen  in  about  ten  minutes  by  the  hospital  physicians  and  taken  • 
to  the  hospital.  The  window  of  the  room  was.  found  closed,  the  door  open 
and  the  patient's  protective  mask  was  .off  his  face.  The  following  facts  were 
recorded  in  the  hospital  history  : 

The  family  history  obtained  from  his  wife  js  negative. 

The  patient  has  been  a  moderate  drinker  and  smoker.  His  health  was 
usually  good;  up  to  ten  years  ago  he  was  a  coal  miner.  For  ten  years  he  has 
worked  as  a  fumigator. 

Physical  Examination. — The  patient  is  a  small,  powerfully  built  Italian,  who 
looks  to  be  about  40  years  of  age.  He  is  breathing  stertorously  and  his  skin 
is~ quite  flushed.  His  veins  are  engorged  and  red  instead  of  blue.  There  is 
no  evidence  of  external  injury.  His  breath  has  an  odor  which  gives  one  a 
choking  sensation,  but  is  not  characteristic  of  any  recognizable  poison.  He 
is  unconscious  and  cannot  be  roused.  Head:  His  scalp  is  clean  and  quite 
bald.  Eyes:  The  pupils  are  contracted  and  do  not  react  to  light.  The  con- 
junctivae are  moderately  injected:  there  is  no  jaundice.  Ears:  There  is 
no  discharge,  and  the  drums  are  quite  normal  in  appearance.  Mouth :  Nega- 
tive. A  chewed  cigar  stump  was  found  between  his  cheek  and  gum.  Neck: 
The  neck  seems  to  be  drawn  down  into  the  chest.  The  thyroid  is  not  enlarged. 
No  other  glandular  enlargement,  no  thrills  or  murmurs  were  observed.  Thorax  : 
The  chest  muscles  are  rigidly  contracted  and  the  shoulders  drawn  up.  Both 
sides  of  the  chest  move  equally  during  respiration.  The  chest  is  resonant  and 
there  is  good  vesicular  breathing  throughout.  There  are  many  coarse  and 
fine  rales  heard  generally  in  the  chest.  Heart:  There  is  no  enlargement  or 
displacement.  The  heart  beat  is  slightly  irregular  at  times.  No  thrills  are 
felt,  no  murmurs  beard.  The  heart  sounds  are  strong  and  the  pulse  is  120 
and  of  fair  force.  Abdomen:  The  abdominal  muscles  are  very  firmly  con- 
tracted. The  liver  and  spleen  cannot  be  felt.  No  masses  are  palpable.  There 
is    no    evidence   of   fluid.      Extremities:      The    extremities    are    absolutely    rigid. 


27 


5.     W.     LAMBERTS.     /'.     GOODHART 


■  ee  jerks  can  be  obtained  and  no  Babinski  reflex,  no  glandular  enlarge- 
ment, no  edema  and  no  deformities  arc  observed. 

On  admission  his  temperature  was  99  F. :  pulse.  120,  and  respiration.  36. 
During  the  first  six  hours  the  patient  was  unconscious,  his  heart  action  and 
pulse  became  slower,  about  70.  At  midnight  he  had  a  tonic  convulsion,  after 
which  his  whole  body  was  in  a  rigid  condition.  His  pupils  were  alternately 
contracted  and  dilated.  He  perspired  profusely.  He  emptied  his  bladder  and 
rectum  involuntarily.  There  were  frequent  muscular  twitchings,  and  his  teeth 
were  constantly   ground   together. 

Laboratory  Tests. — Urine:  Specific  gravity.  1.022;  reaction,  acid;  albumin, 
faint  trace ;  sugar,  negative ;  no  casts,  many  urates  and  uric  acid  crystals.  Blood  : 
per  cent.  Red  blood  cells  6.200,000.  Index  0.8.  Xo  pathological 
red  cells.  White  blood  cells  15,000,  with  a  differential  count  of:  polymorpho- 
nuclear cells  90  per  cent. :  large  lymphocytes  5  per  cent.,  small  lymphocytes  5 
per  cent. 

se. — July  7:  The  patient's  condition  during  the  night  remained 
unchanged,  his  temperature  began  to  rise  and  ranged  from  99  to  102.2.  his 
pulse    from  68  to  84,   his   respiration   from  20  to  24;   his   body   remained   rigid 


Fig.   1. — Hemorrhage   in   frontal   lobe. 


and  there  were  frequent  muscular  twitchings  with  profuse  sweating  with  alter- 
nating dilatation  and  contraction  of  the  pupils.  The  tonic  convulsive  seizures 
were   periodic,  but  there   was  also  a  constant  muscular   rigidity. 

July  8:  The  patient  had  difficulty  in  swallowing.  His  body  was  rigid  with 
frequent  muscular  twitching  and  there  was  profuse  sweating.  Breathing  was 
irregular  and  approached  the  Cheyne-Stokes  type.  He  moved  both  arms  and 
legs  voluntarily,  but  at  long  intervals.  The  muscles  were  relaxed  between  the 
tonic  seizures,  the  knee  jerks  active,  and  a  doubtful  Babinski  was  observed 
in  the  afternoon.  The  lungs  were  still  filled  with  fine  and  coarse  moist  rales, 
without  evidence  of  consolidation.  The  temperature  ranged  from  1012  to 
104.4.  the  pulse  from  56  to  80,  the  respiration  from  20  to  40.  The  blood 
pressure  was  128/70.  The  spinal  fluid  was  drawn  under  normal  pressure,  it 
was  very  slightly  opaque  and  had  207  cells,  of  which  45  per  cent,  were  poly- 
morphonuclear, and  55  per  cent,  lymphocytes.  It  contained  a  very  faint  trace 
of  sugar  and  no  globulin. 

July  9 :  The  patient's  condition  remained  unchanged  during  most  of  the 
day.  He  presented  periods  of  relaxation  and  frequent  muscular  contractions 
of  the  whole  bod}-.  He  perspired  freely.  The  knee  jerks  were  absent:  there 
w-as   a   doubtful    Babinski   reflex.     The   temperature    ranged    from    102   to    103. 
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The  pulse  was  of  good  quality  at  66  to  12.  and  the  respiration  was  steady  at 
24  to  28.  He  swallowed  nourishment  for  the  first  time  and  seemed  to  recognize 
that  people  were  about  him.     The  pupils  were  less  dilated. 

From  the  tenth  to  the  nineteenth  days  of  July,  the  patient's  condition  did 
not  change  materially.  The  temperature  ranged  from  101  to  102.8.  The  pulse 
gradually  rose  to  100;  the  respiration  remained  in  the  twenties:  the  blood 
pressure  was  about  125  syst  lie.  75  diastolic  No  consolidation  developed  in 
the  lungs.  The  knee  reflexes  did  not  return.  A  Babinski  did  not  develop. 
The  superficial  plantar  reflex  appeared.  He  perspired  a  great  deal ;  the 
urine  did  not  change  in  character  and  no  acidosis  developed.  He  had  a  large 
number  of  definite  attacks  every  day.  Each  was  characterized  by  an  initial 
period  of  pretty  complete  tonic  rigidity  and  followed  by  general  clonic  con- 
tractions, associated  with  a  profuse  exacerbation  of  the  sweating,  and  a 
rapidity  in  the  pulse  up  to  128.  At  these  times  his  face  was  expressionless 
and  he  did  not  respond  to  stimuli  from  hearing  or  sight.  Sleeping  was  fitful 
and  broken,  both   day  and  night. 

During  the  whole  time  the  patient  was  observed,  be  did  not  speak.  He 
unquestionably  recognized  members  of  his  family.  He  would  open  his  mouth 
when   requested,  or   shake   hands.     At    nr-t   these   responses    were   elicited   only 
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Fig.  -'Hemorrhage  in  occipital   lobe. 

by  demonstrating  by  gesture  what  was  wanted,  but  later,  after  the  eighth  day 
of  the  attack,  he  would  do  these  acts  on  being  requested.  He  was  not  deaf. 
These  voluntary  motions  were  accompanied  by  a  fine  tremor  and  there  was 
a  distinct  ataxia  in  moving  his  arms.  There  seemed  to  be  no  zones  of  anes- 
thesia, but  there  was  a  lowering  of  sensibility  due  to  a  general  loss  of  mental 
alertness  and  a  slowness  of  response  t"  irritation  of  the  skin  and  of  the 
of  special  sense,  which  was  specially  noticed  in  sight  and  hearing. 

During   the   last    three   days   <^i  his    life   the   patient   grew   more   stupid   and 
weaker,    and    finally   died    of   cardiac    failure.   July   22.    sixteen    days    after   the 
ling. 

The  examination  of  the  spinal  fluid  was  reported.  July  IS.  with  the  follow- 
ing result:  A  clear  fluid  under  normal  pressure  was  obtained  with  120  cells 
in  each  cubic  millimeter:  >•]  these  40  per  cent,  were  polymorphonuclears  and 
60  per  cent,  lymphocytes.  There  was  a  very  faint  trace  of  sugar  and  no 
globulin.  The  blood  was  examined  a  second  time.  July  21:  the  henv  - 
was  90  per  cent.,  the  red  blood  cells  numbered  5,500,000,  giving  an  index  oi 
0.8.  the  white  blood  cells  were  17. "(Ml  with  a  differential  counl  of  75  per  cent. 
polymorphonuclears,   23   per   cent,    small    lymphocytes,    and   2    per   cent,    large 
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lymph  pathological  cells  were  found.     The  blood  Wassermann  reac- 

itive. 

Treatment. — The  treatment  consisted  of  meeting  the  symptomatic  indica- 
tions, cold  applications  to  the  head  and  ice  packs  for  temperatures  over  103  F., 
a  fluid  diet,  atropin.  alcoholic  drinks  containing  brandy,  and  at  the  onset  and 
at   the   end.   hypodermic   medication   with   camphor,   digitalis   and   strychnin. 

sy. — The  necropS)  was  performed  by  Dr.  W.  C.  Medill  and  the  organs 
were  examined  by  Dr.  C.  H.   Bailey.     The  findings  were,  as   follows: 

External  Examination:  Rigor  mortis  is  present:  corneas  are  opaque:  the 
body  is  cooled  to  the  temperature  of  the  room.  It  is  considerably  emaciated. 
There  is  no  evidence  of  external  violence.  Suggillation  is  present  in  the 
dependent  parts  of  the  body. 

Internal  Examination:  The  organs  of  the  abdominal  cavity  are  in  normal 
n  to  -lie  another.  The  peritoneum  is  abnormally  dry.  The  liver  is  more 
red  than  the  normal  liver.  The  organs  of  the  thoracic  cavity  are  in  normal 
relation  to  one  another.  There  is  no  evidence  of  inflammation  of  the  pleura, 
ee  fluid  is  found  in  the  pleural  cavities.  Heart:  The  heart  is  small 
and  weighs  260  gm.  It  is  found  in  a  stage  of  systole.  The  heart  is  filled  with 
bright  red  blood,  no  blood  clots  are  present.  The  heart  wall  is  quite  firm,  and 
the   left   ventricle    is   quite   thick-walled   but   not   pathological,    since   the   heart 


Fig.  3. — Hemorrhagic  areas  in  cerebellum. 

is  in  systole.  The  heart  valves  are  all  competent.  The  cardiac  muscle  has  a 
good  healthy  appearance  but  appears  to  be  a  little  more  red  than  normal. 
The  right  auricle  and  ventricle  are  markedly  dilated.  The  pericardium  shows 
no  inflammation  and  contains  a  normal  amount  of  fluid.  Measurements  :  Tri- 
cuspid valve,  13.5  cm.  in  circumference ;  pulmonary  valve,  7  cm.  in  circum- 
ference;  mitral  valve,  8.5  cm.  in  circumference;  aortic  valve,  6  cm.  in  cir- 
cumference; left  ventricle,  1.1  cm.  in  thickness;  right  ventricle,  0.2  cm.  in 
thickness.  Lungs  :  The  lungs  are  easily  removed  from  the  thoracic  cavity,  no 
adhesions  being  present.  The  right  lung  is  markedly  and  diffusely  anthracotic. 
At  the  apex  is  an  old  fibrous  scar  about  1.5  cm.  long,  containing  a  few  small 
calcareous  nodules.  Peribronchial  nodes  are  normal.  The  lungs  everywhere 
are  crepitant,  and  on  section  show  marked  black  pigmentation,  but  no  solidifi- 
cation or  other  abnormalities.  The  left  lung  shows  three  closely  set  calcareous 
nodules  at  the  apex.  The  largest  is  2  mm.  in  diameter;  on  surface  and  section, 
same  as  right.  Larynx  and  Trachea :  Xo  obstruction  or  evidence  of  inflam- 
mation exists.     Ascending  aorta  is  normal,  except  for  a  few  small  patches,  up 
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to  2  mm.,  of  ordinary  arteriosclerosis  behind  aortic  cusps,  especially  about  exits 
of  the  coronary  arteries.  Spleen  :  The  spleen  was  rather  difficult  to  remove. 
because  of  adhesions.  It  weighs  95  grams.  It  is  a  little  more  red  than  usual. 
The  capsule  is  quite  thick.  To  the  upper  half  of  the  outer  surface  a  piece  of 
diaphragm  is  adherent,  by  old,  firm,  fibrous  adhesions.  The  malpighian 
and  trabecular  are  prominent.  The  pulp  is  soft,  almost  fluid.  Kidneys:  Both 
kidneys  and  suprarenal  glands  are  present  and  in  normal  position  The  capsule 
strips  easily;  the  surface  is  smooth;  scattered  over  the  surface  are  a  few  minute, 
opaque  yellow  spots,  characteristic  of  fatty  degeneration  in  the  convoluted 
tubules.  There  are  no  hemorrhages  visible.  Cortex  measures  6  mm.  Markings 
are  plain  and  the  organ  otherwise  appears  normal.  When  the  kidney  is  incised 
it  appears  to  be  deeper  red  than  normal  and  a  little  blood  drips  from  it.  The 
pelvis  of  both  ureters  is  normal  in  appearance  and  contains  no  stones.  Bladder: 
The  bladder  is  empty  and  shows  no  evidence  of  disease.  Rectum :  This  organ 
contains  a  number  of  hard  fecal  masses.  The  mucous  surface  is  moderately 
injected.    Prostate:    This  organ  is  of  normal  size,  a  little  more  red  than  normal. 
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No  evidence  of  disease.  Stomach  and  Duodenum:  The  stomach  is  found  empty. 
The  mucous  surface  is  quite  red.  The  duodenum  is  also  rather  red  on  the 
surface.  The  bile  ducts  are  patulous.  The  gallbladder  is  normal  in  size  and 
is  filled  with  bile.  There  are  no  stones  .present.  There  is  no  evidence  of  d 
Liver:  This  organ  seems  a  little  enlarged.  Its  color  is  a  little  brighter  than 
normal.  The  anterior  margin  is  moderately  sharp.  The  liver  is  moderately 
congested,  but  otherwise  normal,  except  for  a  dark  colored  nodule  about  3  mm. 
in  diameter  on  the  surface.  Pancreas:  This  organ  is  in  normal  position.  The 
duct  of  Wirsung  is  patent.  This  organ  is  likewise  a  little  more  red  than  normal, 
but  presents  no  other  gross  evidence  of  disease.  Esophagus:  This  organ  shows 
no  gross  pathologic  condition.  Intestines  :  The  intestines  contain  many  hard 
fecal  masses.  The  mucosa  of  the  entire  intestinal  tract  is  moderately  injected. 
Voluntary  Muscle:  Of  rather  transparent,  waxy  appearance,  otherwise  normal. 
Kidney,  spleen  and  pancreas  are  definitely  of  a  more  brilliant  scarlet  color 
than  that  seen  normally  from  postmortem  oxidation.  The  liver,  heart  and 
lungs  do  not  show  this  peculiar  coloration,  except  where  smeared  with  blood. 
Tlie  color  where  present,  however,  extends  only  about  1  mm.  below  the  surface, 
the  underlying  tissue  being  the  normal  color  of  the  respective  organs,  the  newly 
exposed  surface  changing   in  a  tew    minutes  t"  the  brighter  hue. 
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Microscopical  Examination:  Lungs  showed  moderate  hyperemia,  but  no 
failure  cells  or  other  evidence  of  chronic  passive  congestion.  The  smaller 
bronchi  showed  considerable  epithelial  desquamation,  but  practically  no  exudate. 
There  was  also  no  exudation  in  the  terminal  bronchioles  or  alveoli.  A  marked 
authracotic  pigmentation  was  present  throughout;  both  lungs  presented  a  peri- 
bronchial lymph  node,  marked  anthracosis  and  were  otherwise  normal.  Heart: 
Muscle  and  blood  vessels  were  normal.  Sudan  111  stain  showed  no  fatty  degen- 
eration. Kidneys  showed  a  moderate  congestion,  some  degeneration  and  lack 
of  nuclear  staining  in  epithelium  of  convoluted  tubules  and  were  otherwise 
normal.  Sudan  III  stain  shows  moderate  fatty  degeneration  of  convoluted 
tubules,  and  collecting  tubules  in  medulla.  Spleen  presented  a  marked  con- 
i  of  venous  sinuses  in  the  pulp,  with  many  mononuclear  phagocytes  con- 
taining blood  pigment.  Otherwise  the  spleen  was  normal.  Liver  showed  a 
moderate  chronic  passive  congestion  with  partial  destruction  of  the  cells  in  the 
centers  of  the  nodules.  The  liver  cells  remaining  in  these  situations  contained 
considerable  brown  granular  pigment.  There  was  no  increase  of  connective 
The  small  nodule  described  in  the  gross  was  a  typical  hemangioma. 
Sudan  III  stain  showed  no  variation  from  the  normal  amount  or  appearance 
of  fat.     Pancreas  was  normal.     Voluntary  muscle  was  normal. 


Fig.  5. — Prefrontal   cortex. 

Anatomical  Diagnosis. — Hydrocyanic  gas  poisoning.  Acute  dilatation  of 
right  heart.  Chronic  passive  congestion  of  liver  and  spleen.  Acute  parenchy- 
matous nephritis.     Tuberculosis  of  lungs.     Hemangioma  of  liver. 

Brain. — The  brain  was  examined  in  the  laboratory  of  the  department  of 
neurology,  and  the  pathological   findings  interpreted  by  Professor  Tilney. 

The  meninges  were  adherent  along  the  edges  of  the  superior  longitudinal 
sinus.  The  blood  vessels  of  the  pia  mater  showed  more  distinctly  than  is 
usual  because  of  the  bright  red  color  of  the  contained  blood.  There  was  no 
evidence  of  meningitis,  and  the  basal  cisterns  were  empty  and  appeared  to  be 
normal.  There  was  no  apparent  softening  of  the  brain  tissue.  The  surfaces  of 
the  brain  had  a  normal  appearance:  there  was  no  atrophy  or  flattening  of  any 
of  the  convolutions  and  the  major  fissures  were  not  abnormally  wide.  The 
basal  surface  showed  no  pathological  change  in  the  relation  of  its  several 
divisions  and  the  cranial  nerves  were  all  normal  in  position  and  relation. 

The  macrotomic  sections  of  the  brain,  made  in  the  coronal  plane,  showed 
the  following :     The   entire  white   substance  of  the  brain,   in  spite  of  the   fact 
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that  the  usual  formalin  fixation  had  been  employed,  was  pliable  and  much 
softer  than  is  usually  the  case.  The  sections  through  the  frontal  lobe  showed 
numerous  small  hemorrhagic  areas  scattered  bilaterally  through  the  medullary 
substance.  The  blood  in  these  hemorrhages  was  bright  red,  giving  the  entire 
cross  sections  an  abnormal  pinkish  color  (Fig.  1).  Sections  through  the  parietal 
and  temporal  lobes,  while  manifesting  the  same  pliability  in  the  tissues,  nowhere 
presented  hemorrhagic  areas.  The  basal  ganglia,  including  in  this  term  the 
thalamus  and  corpus  striatum,  were  free  of  any  evidence  indicative  of  patho- 
logical changes.  This  is  an  observation  of  importance  in  view  of  the  fact  that 
carbon  monoxid  poisoning  and  its  allied  poison,  illuminating  gas,  have  a 
special  toxic  predilection  for  this  region  of  the  brain.  Sections  through  the 
occipital  lobe  presented  a  picture  similar  in  all  respects  to  that  shown  in  the 
frontal  region.  In  this  region,  also,  there  were  minute  hemorrhagic  areas  of 
bright  red  color  confined  to  the  medullary  substance  and  in  particular  to  that  por- 
tion of  white  matter  which  goes  to  make  up  the  centrum  ovale    (Fig.  2). 

In  the  cerebellum,  the  sections  show  that  this  organ  had  undergone  similar 
hemorrhagic    changes.      Although    the    areas    were    less    extensive    than    in    the 


Fig.   6. — Precentral  cortex. 

cerebral  hemispheres,  the  distribution  was  limited  to  the  medullary  substance. 
The  consistency  of  the  cerebellar  tissue,  which  was  involved,  showed  the  same 
friability  observed  in  the  end-brain.  The  appearance  of  the  brain  stem  was 
in  marked  contrast  to  the  gross  pathological  changes  found  in  the  cerebellum 
and  cerebral  hemispheres.  The  midbrain,  pons  and  medulla  showed  nothing  oi 
a  gross  pathological  nature  on  section    (Fig.  3). 

In  the   investigation  of  the  microscopic  lesions  of  the  brain,  the  following 
areas    were    studied:      1.    The    prefrontal    cerebral    cortex.      _'.     The    pre) 
cerebral  cortex.     3.  The  calcarine  cortex.     4.  The  basal   ganglia,   including  the 
corpus  striatum  and  thalamus.     5.  The  cerebellum.     6.  The  midbrain,  port 
medulla. 

Serial  sections  were  obtained  from  these  regions  and  stained  by  the  Nissl 
method  cresyl-violet  and  eosin-hematoxylin.  Pathological  lesions  were  found 
in  the  prefrontal,  precentral  and  calcarine  areas  of  the  cerebral  cortex  and  in 
the  cerebellum.  The  superior  temporal,  the  basal  ganglia  and  the  brain  stem 
were  free   from  microscopic   lesions. 

A    stratigraphical    study    of    the    cortex    was    made    in    each    area    mentioned. 
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The  prefrontal  cortex  showed,  under  low  magnification,  the  normal  seven  layers 
of  cells  (Fig.  4),  and  a  normal  relation  of  the  neurocytes  to  the  neuroglia; 
many  of  the  large  internal  pyramidal  layers  of  cells  showed  a  tendency  to  an 
obscurii  g  aline  and  an  apparent  distortion   in   shape.     On  higher  magni- 

ficatii  :  5)    this    feature   becomes   more   distinct   and   a   cloudy   swelling 

may  be  discerned.  The  blood  vessels  in  the  area  showed  no  alteration  and  the 
perivascular  lymph  space-,  as  well  as  the  adventitious  spaces  of  Virchow- 
Robin,  were  normal  in  appearance. 

Sections  from  the  precentral  cortex  of  the  brain  showed  marked  pathological 
changes.  A  low  power  demonstrated  a  decided  gliosis,  not  sufficient,  however, 
to  interfere  with  the  seven  typical  layers  of  this  region  (Fig.  6).  The  most 
decisive  alterations  were  observed  in  the  inner  layer  of  large  pyramidal  cells. 
All  of  the  Betz  cells  appeared  to  have  been  affected  in  the  same  manner.  They 
had  lost  their  pyramidal  outline.  Their  cytoplasm  was  swollen,  their  nuclei 
were  excentric  in  position  and  the  Xissl  bodies  difficult  to  make  out.  A  distinct 
neuronophagy  was  an  active  process  in  this  region  (Fig.  7).  The  normal 
stratification  of  the  cortex  in  the  superior  temporal  area  and  the  healthy  con- 
dition of  its  cells  are  shown  in  Figures  8  and  9.     The  stratigraphical  study  of 
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Fig.   7. — Precentral   cortex. 


the  calcarine  area  showed  the  seven  layers  of  cells  normal  in  relation,  but  with 
a  considerable  degree  of  gliosis,  and  the  solitary  cells  of  Meynert  showed  a 
marked  condensation  of  the  Xissl  bodies  and  a  general  swelling  (Figs.  10,  11). 
In  Figure  12.  a  characteristic  hemorrhagic  area  in  the  medullary  substance 
of  the  cerebral  hemisphere  is  shown.  This  feature  appeared  also  in  the  frontal 
and  occipital  areas,  but  was  not  observed  elsewhere.  The  staining  reaction  of 
the  blood  was  abnormal  in  that  eosin  only  feebly  impregnated  the  red  cells  ; 
the  white  cells  seemed  unaffected  to  regular  staining.  The  cerebellum,  par- 
ticularly in  the  lateral  lobes  and  also  to  a  less  extent  in  the  vermis,  had  the 
most  pronounced  pathological  change  of  any  part  of  the  brain.  This  consisted 
in  the  almost  complete  destruction  and  disappearance  of  the  Purkinje  cells. 
Magnification  under  low  power  showed  a  slight  atrophy  in  the  cerebellum.  Its 
primary  and  secondary  folial  fissures  were  less  deep  than  normal  and  indicated 
a  certain  degree  of  atrophy.  The  molecular  layer  was  irregular  in  its  depth 
and  to  a  less  extent  the  same  is  true  of  the  granular  layer.  Numerous  small 
hemorrhagic  areas  were  scattered  throughout  the  molecular  layer.  All  of  the 
blood  vessels   were  dilated   and   filled  with  blood    (Figs.    13,    14.    15).     In  the 
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molecular  layer  there  were  many  long  rod  shaped  cells  of  an  unusual  character, 
which  seemed  to  be  quite  independent  of  blood  vessels  and  were  scattered  pro- 
fusely throughout  this  stratum  (Fig.  16).  In  their  disappearance  and  destruc- 
tion the  Purkinje  cells  seem  to  have  faded  out  and  to  have  lost  their  norma! 
staining  reaction  (Fig.  17).  When  recognized  at  all,  they  had  but  a  shadowy 
appearance.  This  change  is  notable  in  the  further  fact  that  there  was  n  i 
neuronophagic  reaction  on  the  part  of  the  neuroglia,  as  was  seen  in  the  pre- 
central  region.  This  at  once  raises  the  questiqn  whether  the  Purkinje  cells 
are  more  especially  susceptible  than  the  other  brain  cells  to  the  toxic  effect 
of  the  hydrocyanic  acid,  or  whether  they  had  more  readily  succumbed  second- 
arily to  the  blood-vascular  changes  found  in  the  white  substance  beneath  the 
cerebellar  cortex. 

ANALYSIS     OF     THE     SYMPTOMS     IX     THE     CASK     REPORTER     IN 
THEIR     RELATION      TO     Till-:     CEREBRAL     LESIONS 

Initial  Coma. — The  acute  onset  was  due  to  the  hydrocyanic  acid 
poisoning.     The   fact  that  the  patient   fell   wlu-n  overcome  probably 
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Fig.  8.— Temporal   cortex. 

saved  him  from  the  inhalation  of  an  immediately  lethal  dose  of  the  gas 
by  landing  him  in  a  less  concentrated  atmosphere  near  the  floor.  The 
explanation  of  the  sudden  onset  of  coma,  which  lasted  twenty-four 
hours,  is  to  be  found  in  the  immediate  toxic  effects  of  the  poison  to 
inhibit  the  brain  cell  activity,  not  only  of  the  frontal  lobes,  but  at  the 
same  time  the  poison  acts  indirectly  through  the  blood  to  paralyze  the 
motor  cells  of  the  whole  cerebral  cortex.  When  first  discovered,  the 
characteristic  blood  changes,  caused  by  an  interference  with  the  normal 
oxygen  exchange  of  the  hemoglobin,  had  already  taken  place,  as  shown 
by  a  pinkish  color  of  the  superficial  veins.  This  condition  did  not  dis- 
appear, although  the  patient  lived  sixteen  days,  and  it  was  a  marked  fea- 
ture of  the  blood  even  after  death. 

Phase  of  General  Muscular  Rigidity.  For  six  hours  following 
admission  to  the  hospital  the  patient  remained  unconscious  and  in  an 
extreme  hypertonic  condition  with  arms  and  legs  in  extension  and  the 
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body  orthotonous.  The  pupils  were  contracted  and  no  knee  jerks  were 
obtained.  The  Babinski  reflex  was  absent  on  both  sides.  The  hyper- 
tonic conditions  seemingly  must  be  explained  by  irritative  poisoning  of 
the  cerebellum  with  a  continuance  of  the  original  disturbance  of  the 
frontal  lobes,  causing  unconsciousness.  The  absence  of  the  knee  jerks 
robably  tine  to  the  extreme  muscular  rigidity  which  made  it  impos- 
sible to  elicit  the  reflexes.  The  contracted  and  immobile  pupil  was  due 
irtical  irritation. 

Phase  of  Tono-Clonic  Convulsions. — For  the  remaining  fifteen  days, 
the  patient  had  many  convulsive  seizures  of  the  tono-clonic  type  in  addi- 
tion to  coarse  muscular  twitchings  which  affected  the  arms  and  legs. 
Also  during  this  period  the  extreme  hypertonus  in  the  muscles  disap- 
peared. There  was  a  well  marked  ataxia  with  the  voluntary  movements 
of  the  arms  which  should  be  referred  to  the  cerebellar  lesion.  The 
dominance  of  the  tono-clonic  convulsions  is  interpreted  as  evidence  of 
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Fig.   9. — Temporal   cortex. 

cortical  irritation  reasserting  itself  over  the  cerebellar  disturbance,  and 
would  seem  to  indicate  the  rapid  destructive  changes  going  on  in  the 
cerebellum  as  shown  in  the  ultimate  disappearance  of  the  Purkinje  cells. 
The  temporary  return  of  the  knee  jerks  with  some  exaggeration  and  a 
suggestion  of  a  bilateral  Babinski,  is  again  evidence  of  cortical  irrita- 
tion, whereas  the  subsequent  disappearance  of  these  signs  would  indicate 
the  beginning  of  a  destructive  lesion,  which,  however,  did  not  lead  to  a 
complete  paralysis.  The  alternating  contraction  of  the  pupils  was  prob- 
ably associated  with  the  occurrence  of  the  convulsions,  a  fact  which  has 
already  been  noted.  During  the  two  weeks  of  his  illness  the  patient  had 
each  day  a  varying  number  of  convulsive  seizures.  They  were  always 
about  the  same  in  character  and  consisted  of  a  short  initial  stage  of  tonic 
spasm  in  extension  followed  by  clonic  movements  of  the  extremities  of 
short  excursion.    The  pupils  were  dilated  and  the  sweating  was  greatly 
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increased  during  the  fit.  Each  fit  lasted  something  less  than  five  min- 
utes. As  described  by  one  observer,  the  patient  had  the  expression  of  an 
advanced  case  of  paralysis  agitans.  The  face  was  expressionless  and 
the  patient  would  respond  readily  to  any  external  stimulus.  This  would 
disappear  between  convulsions.  ( )ne  of  the  cases  reported  by  Cohen  in 
which  the  patient  recovered,  there  were  three  convulsions  with  tonic 
spasm,  dilated  immobile  pupils,  followed  by  several  clonic  convulsive 
movements,  ending  with  rigid  muscles  and  a  period  of  extreme  weak- 
ness of  the  heart  with  small  thready  pulse.  This  frequently  recurrent 
syndrome  is  to  be  attributed  to  the  direct  action  of  the  poison  on  the 
cells  of  the  cortical  motor  area.  The  fact  that  he  began  to  move  his  arms 
and  legs  about  during  the  second  day  of  his  illness  is  evidence  that  there 
was  no  immediate  destruction  of  the  motor  mechanism.  It  was  almost 
impossible  to  determine  whether  these  were  automatic  associate  acts  or 
voluntary  movements,  but  the  lack  of  purpose  associated  them  more 
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Fig.   10. — Calcarine  cortex. 

definitely  with  the  former.  On  the  fourth  day  he  began  to  regain  con- 
sciousness, yawning  many  times,  opening  his  eyes,  moving  his  head  from 
side  to  side  and  swallowing.  He  also  seemed  to  hear,  and  no  lesion  is 
observable  in  the  temporo-sphenoidal  lobes  of  the  brain.  At  this  time, 
some  at  least  of  the  brain  cells  had  recovered  from  the  primary  toxic 
effect  of  the  hydrocyanic  acid,  and  the  subsequent  symptoms  must  be 
ascribed  to  the  degenerative  process  in  the  cortical  cells  which  were 
affected  by  the  selective  action  of  the  poison  to  create  the  focalized 
lesions  which  have  been  noted  above  in  the  description  of  the  patholog- 
ical changes.  During  this  stage  of  his  illness,  the  patient  presented  the 
following  picture:  I  fe  was  conscious  but  very  apathetic.  He  could  see 
and  hear  and  there  was  no  demonstrable  anesthesia.  I  te  was  completely 
aphasic  and  remained  so  until  death.  There  was  no  true  paralysis  and 
no  apraxia  of  general  arm  and  leg  movements.     He  recognized  his  wife 
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and  children  ami  was  evidently  anxious  concerning  his  own  condition. 
His  voluntary  movements  were  accompanied  by  a  distinct  but  moderate 
ataxia  and  there  was  a  fine  tremor.  The  marked  cerebellar  lesion  can 
explain  the  ataxia,  and  the  degenerated  motor  area  in  the  cortex  included 
the  centers  controlling  speech  and  explains  the  aphasia. 

lie  improved  for  nine  days  in  spite  of  a  continuous  temperature  of 
about  102.  with  a  comparatively  slow  pulse  of  about  70,  and  respirations 
about  20.  On  the  seventeenth  day  he  died,  with  the  symptoms  usually 
attributed  to  cerebral  disease,  with  temperature  rising  to  103.5,  pulse 
140,  respiration  50. 

The  bibliography  of  poisoning  by  prussic  acid  and  its  salts  is  large 
and  dates  back  in  medical  literature  more  than  100  years.  It  was  a 
more  popular  means  of  suicide  fifty  to  seventy  years  ago  than  it  is  at 
present.     Most  of  the  literature  has  to  do  with  the  internal  use  of  the 
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Fig.    11. — Calcarine   cortex. 

drug  and  there  is  only  a  meager  list  of  reports  on  cases  of  poisoning 
from  the  use  of  hydrocyanic  acid  gas.  The  observers  who  have  investi- 
gated cyanid  poisoning  have  all  laid  stress  on  the  condition  of  the 
blood,  and  none  has  made  any  thorough  research  into  the  condition  of 
the  central  nervous  system.  Geppert *  has  studied  this  subject  thor- 
oughly and  formulated  the  usual  cause  of  death  in  the  rapidly  fatal 
cases  thus  :  "In  consequence  of  poisoning  by  prussic  acid  less  oxygen  is 
consumed  and  less  carbonic  dioxid  is  formed  than  is  normally  the  case. 
The  cause  for  this  is  that  the  presence  of  prussic  acid  in  the  body 
removes  from  the  tissues  the  power  to  use  oxygen.  The  poisoning  is 
an  internal  suffocation  of  the  organs  in  the  presence  of  an  excess  of 
oxygen."  Ewald  2  has  brought  the  theory  of  Geppert  to  a  modern 
basis  and  states  that  the  prussic  acid  at  once  destroys  the  hemase  of  the 
blood  and  prevents  the  ferment  action  of  this  oxydase  blood  constituent 
to  further  the  freeing  of  oxygen  from  the  hemoglobin.     He  considers 
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prussic  acid  as  a  poison  specific  for  the  ferments  of  the  body,  especially 
for  hemase  and  other  oxidating  blood  ferments.  The  result  of  this 
poisoning  is  the  internal  strangulation  described  by  Geppert.  Kuhlmey  3 
gives  a  careful  study  of  this  subject  from  the  point  of  view  of  legal 
medicine,  but  fails  to  note  any  changes  in  the  nervous  system  as  occur- 
ring in  these  cases.  His  point  of  view  is  that  of  all  observers  who  have 
been  investigated.  The  case  reported  here  is  unusual,  both  in  being 
caused  by  the  inhalation  of  the  poison  and  also  in  having  lived  seven- 
teen days  after  the  initial  trouble.     The  element  of  time,  therefore, 


Fig.  12. — Hemorrhage  in  centrum  ovale. 

played  an  important  and  peculiar  role  and  the  autopsy  findings  seem  to 
be  unique  so  far  as  previous  findings  have  been  reported. 

The  effects  of  the  poisoning  by  hydrocyanic  acid  gas  can  be  grouped 
into  three  classes  or  degrees  of  poisoning  dependent  upon  the  dose.  In 
the  case  of  the  absorption  of  a  large  and  overwhelming  quantity,  the 
individual  is  overcome  at  once  and  an  almost  immediate  death  occurs 
from  the  characteristic  internal  suffocation — the  same  as  results  from 
-wallowing  lethal  doses  of  the  poison.  In  the  case  of  the  exhibition  of  a 
much  smaller  dosage,  the  patient  suffers  an  immediate  brain  shock  with 
resulting  unconsciousness  and  extreme  cardiac  weakness,  and  after  a 
varying  time  he  recovers  completely  without  permanent  injury.     Such 
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may  or  may  not  proem  the  characteristic  tits  which  are  typical  of 
hydrocyanic  poisoning.  Cohen,4  in  1916,  reports  two  eases  both  with 
recovery,  one  with  tits  and  one  without  this  symptom,  and  Regnauld  "' 
reported  in  1852  a  similar  case  of  attempted  suicide  from  hydrocyanic 
acid  gas  which  had  tonic  muscular  spasms  during  four  and  one-half 
hours,  and  completely  recovered  in  forty-eight  hours. 

The  case  reported  in  this  article  is  intermediate  between  the  two 
extremes.  The  patient  survived  the  initial  brain-shock  and  the  selective 
quality  of  the  poison  caused  focal  lesions  in  the  brain,  which  seem 
ample  to  explain  the  characteristic  syndrome  which  has  been  described. 
The  symptoms  are  an  initial  unconsciousness  followed  by  a  period  of 
recurring  cerebellar  seizures;  of  aphasia  of  motor  type;  of  a  febrile 
action  with  pulse  and  respiration  lower  than  usual,  with  the  decree  of 


Fig.   13. — Cerebellar  cortex. 


temperature  reaction  observed,  such  as  is  dependent  on  a  cerebral  lesion  ; 
and  of  a  terminal  death  with  cardiac  weakness  and  rising  temperature. 

Corlette  6  reports,  in  describing  the  use  of  hydrocyanic  acid  for 
fumigation  against  insects,  that  this  method  has  been  used  only  in  the 
United  States.  Australia  and  South  i\frica.  In  the  United  States  it  has 
been  used  against  the  parasitic  diseases  of  citrous  fruits,  and  has  there- 
fore been  largely  employed  in  Florida  and  California.  The  reports  of 
four  deaths  have  been  collected  by  Corlette  and  Mcintosh  as  having 
occurred  in  Australia,  and  he  states  that  no  deaths  have  been  reported  in 
California.  Xo  deaths  have  been  recorded  either  in  New  York  City,  or 
to  the  Xew  York  State  Board  of  Health,  prior  to  the  case  here  reported, 
in  >pite  of  the  fact  that  this  method  of  fumigation  has  been  used  for  at 
least  ten  years,  although  in  a  limited  application. 

Mcintosh  "  reported  the  case  of  a  patient  poisoned  by  hydrocyanic 
acid  gas  who  lived  four  days  and  a  half.  He  was  poisoned  by  about 
three  minutes'  exposure  in  a  room  being  fumigated  by  the  gas.     When 
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discovered  he  had  stopped  breathing,  was  pulseless  and  quite  uncon- 
scious. A  pinkish  frothy  mucus  constantly  came  from  the  mouth.  He 
gradually  recovered  with  artificial  respiration,  witli  a  slowly  uprising 
pulse  and  respiration  and  a  low  temperature,  labored  breathing  and  a 
sluggish  pupil  reaction.  After  some  hours  he  had  his  first  general  con- 
vulsive seizure  described  as  resembling  that  of  tetanus,  lasting  five  min- 
utes, and  recurring  at  intervals  of  ten  minutes.  The  spasms  gradually 
became  less  frequent  and  severe,  but  though  diminished  in  severity, 
continued  until  death,  four  and  a  half  days  after  the  accident.  A  lum- 
bar puncture  drew  4  c.c.  of  fluid,  which  showed  no  departure  from  the 
normal.  The  knee  jerks  were  sluggish,  the  Babinski  reflex  positive  on 
both  sides,  and  there  was  no  ankle  clonus.  He  died  with  a  rising  tem- 
perature, of  cardiac  weakness.    The  post-mortem  examination  showed  a 


Fig.   14. — Hemorrhage   in   cerebellum. 

slight  congestion  of  cerebral  convolutions  and  chronic  pyelitis.  The 
whole  brain  was  examined,  there  was  no  abnormality  apparent  to  the 
naked  eye.    A  microscopic  examination  of  the  brain  was  not  carried  out. 

Key-Aberg  s  reported  in  1916.  a  case  of  death  from  gaseous  hydro- 
cyanic acid  after  the  use  of  the  gas  for  the  destruction  of  vermin  in  a 
ship.  The  victim  of  poisoning  had  an  exposure  to  the  gaseous  fumes  of 
about  ten  hours,  having  worked  in  the  partially  infected  air  from  4  p.  m. 
to  6  p.  m.  and  being  exposed  later  from  11  p.  m.  until  he  was  found 
unconscious  at  7:30  a.  m.  He  was  removed  to  a  hospital  and  died  six 
days  later.  A  woman  companion  was  also  exposed  for  about  five  hours 
to  small  amounts  of  the  gas  after  which  time  she  left  the  ship  and  was 
ill  in  bed  all  the  next  day.  but  recovered.  Key-Aberg  s^ixes  no  descrip- 
tion of  the  symptomatology  of  the  case,  but  gives  a  full  acount  of  the 
gross  findings  at  necropsy.  The  protocol  concerning  the  brain  findings 
is  as  follows : 

"The  dura  mater  is  of  the  usual  thickness  and  resilience.  The  large 
blood  vessels  at  the  back  of  the  head  are  tilled  with  dark  blood.     The 
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pia  mater  is  thin  and  mirror-like;  the  posterior  blood  vessels  overfull, 
the  anterior  ones  are  normally  full  of  blood.  The  pia  mater  at  the  base 
of  the  brain  contained  a  small  amount  of  clear,  pale  red  fluid.  The  pia 
mater  at  the  base  of  the  brain  has  the  same  appearance  as  that  in  the 
upper  portion.  Nothing  remarkable  noted  about  the  blood  vessels.  The 
white  brain  substance  is  spotted  white  and  pink,  with  considerable 
effusion  of  blood.  The  brain  cortex  is  a  dark  grayish-red.  The  central 
ganglia  of  the  brain,  the  pons  and  the  medulla  oblongata  showed  noth- 
ing worthy  of  note.  The  dura  mater  at  the  base  of  the  brain  is  of  the 
same  consistency  as  in  the  convex  portion.  The  blood  vessels  at  the 
base  of  the  brain  contain  black  liquid  blood."' 

Xiewerth  9  reported  a  fatal  case  of  poisoning  from  nitrobenzol  after 
an  illness  of  eighteen  hours  and  a  case  of  sudden  death  from  gaseous 
hydrocyanic  acid,  which  occurred  in  the  course  of  work  in  a  chemical 


Fig.   15. — Hemorrhage  in  cerebellum. 

factory.  The  result  of  a  necropsy  on  the  latter  patient  showed,  so  far 
as  the  brain  is  concerned,  a  marked  congestion  and  disturbance  of  the 
blood  vessels,  with  bright  red  blood  both  in  the  dura  mater  and  the  men- 
inges. On  the  cut  surfaces  of  both  hemispheres  there  were  many  small, 
bright  red  hemorrhagic  spots,  and  similar  spots  were  seen  on  the  sec- 
tions of  the  optic  thalamus,  the  striate  nucleus  and  the  lenticular  nucleus, 
and  also  in  sections  of  the  cerebellum.  The  case  was  one  of  com- 
paratively short  exposure  to  the  gas,  and  the  result  of  microscopic 
examination  was  not  reported.  The  effect  of  the  poison  on  the  lungs 
was  very  marked  and  resulted  in  many  hemorrhagic  spots,  especially  on 
the  surface. 

Xo  exact  comparison  between  the  present  case  and  the  two  cases 
reported  by  Xiewerth  and  Key-Aberg  is  possible  because  no  description 
is  given  by  either  of  the  microscopic  findings  in  these  brains,  or  of  the 
symptoms  of  the  fatal  illnesses.  These  necropsies  show  a  microscopic 
lesion  of  the  brain  and  substantiate  to  that  degree  the  findings  described 
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in  the  present  article.  Both  Key-Aberg  and  Niewerth  have  been  con- 
cerned only  with  the  pathology  of  the  conditions  described  and  have 
omitted  any  attempt  to  present  the  symptomatology.  Their  work  was 
published  entirely  as  studies  in  legal  medicine. 

Mittenzweig  lu  reported  in  1888  two  cases  of  poisoning  from  inhala- 
tion of  gas  of  hydrocyanic  acid,  which  present  an  entirely  different  pic- 
ture, and  one  which  can  be  explained  only  by  presupposing  a  permanent, 
but  not  fatal  injury  to  the  central  nervous  system.  One  case  is  given 
on  the  authority  of  Dr.  Martin  of  Munich  in  "Friedrichs  Blatter  fur 


Fig.   16. — Hemorrhage   in  cerebellum. 

gerichtlicher  Medicin  und  Sanitatspolizei,"  30  Jahgang,  1.   Heft,  and 

the  second  from  his  own  experience.  Both  casts  resulted  in  a  chronic 
and  permanently  incurable  condition  of  ill-health  characterized  by  pains 
in  head  and  back,  extreme  exhaustion,  shuffling  gait,  weakness,  feeling 
of  cardiac  depression,  lowered  sensibility  in  skin,  weakness  in  the  volun- 
tary muscles,  with  moderate  reaction  of  degeneration,  disinclination  to 
stand  or  walk  for  any  length  of  time,  weakness  of  tendon  reflexes, 
lessening  of  electrical  reaction  in  skin,  muscle  and  nerves,  sleeplessness, 
loss  of  appetite  and  anemia.  Acute  symptoms  at  the  time  of  the  poison- 
ing consisted  of  irritation  of  the  respiratory  tract  and  oi  the  intestine; 
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headache,  dizziness  and  a  feeling  of  f aintness ;  weakness  of  the  heart 
and  disturbance  of  motion  and  sensation.  Both  cases  resulted  from 
poisoning  by  slight  doses  of  the  gas.  One,  a  housemaid,  was  poisoned 
by  cleaning  silver  with  a  cvanid  preparation;  the  second,  a  physician. 
by  the  poisoned  fumes  arising  from  the  dead  body  of  a  person  who  had 
committed  suicide  with  cyanid  of  potash,  on  which  the  physician  had 
performed  a  necropsy.  Both  patients  remained  in  the  described  condi- 
tion of  ill-health  permanently.  The  diagnosis  was  left  by  Mittenzweig 
as  an  "Intoxication  Neurasthenia,"  because  he  was  unable  to  explain  the 
condition  on  a  physiological  basis.  Similar  neurasthenias  have  been 
described  after  acute  poisoning  by  carbon  monoxid  and  nitrobenzin  ; 
and  the  alcoholic  symptom  syndrome  of  Korsakov  must  also  be  borne 
in  mind. 


Fig.    17. — Disappearance   of   Purkinje   cells. 

The  case  described  in  this  article  seems  to  warrant  the  conclusion 
that  hydrocyanic  acid  gas  must  be  added  to  the  list  of  poisons  which 
may  cause  a  selective  lesion  in  the  nerve  cells  of  the  higher  brain  cen- 
ters. The  well-understood  lesion  in  the  blood  caused  by  hydrocyanic 
acid  is  usually  so  rapidly  fatal  that  this  equally  characteristic  lesion  in 
the  central  nervous  system  cannot  develop,  because  a  very  considerable 
period  of  time  is  necessary  for  changes  of  this  nature  to  manifest  them- 
selves in  sufficient  degree  to  attract  attention  either  from  an  examina- 
tion of  the  gross  specimen  of  the  brain  or  even  from  the  ordinary  micro- 
scopic examination  of  such  tissues.  The  unusual  length  of  time  that  this 
patient  lived  after  his  initial  poisoning  would  seem  to  have  permitted  the 
description  of  a  new  fact  in  the  pathology  of  gaseous  poisons  in  general 
and  of  poisoning  by  hydrocyanic  acid  gas  in  particular. 

In  conclusion  it  is  a  pleasure  to  record  the  earnest  helpfulness  and 
enthusasm  of  Drs.  Medill,  Bailey  and  Tilney  which  have  made  the  report 
of  this  case  possible. 
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THE     TREATMENT     OF     MIGRAINE* 
HOWELL    T.     PERSHING,    M.D. 


Migraine  is  a  very  common  disease,  causing  much  suffering  and  dis- 
ability, yet  it  rarely  receives  careful  treatment.  It  is  here  regarded  as  a 
paroxysmal  neurosis,  temporarily  disturbing  the  cerebral  cortex  on  one 
side  in  such  a  way  as  to  cause  sensory  perversion  and  sensory  loss  on 
the  opposite  side,  perhaps  with  loss  of  motion  or  of  speech,  and  also 
affecting  the  cerebral  membranes  over  the  affected  cortical  area  in  such 
a  way  as  to  cause  pain  on  the  same  side.  It  is  the  functional  analogue  of 
localized  meningitis  with  sensory  jacksonian  epilepsy. 

Relief  of  the  paroxysms  by  a  full  dose  of  acetphenetidin  or  a  hypo- 
dermic dose  of  morphin,  with  rest  in  a  darkened  room,  may  be  highly 
desirable  as  a  palliation,  but  has  no  tendency  to  prevent  other  attacks. 

Avoidance  of  exciting  causes  will  accomplish  more,  but  there  has 
been  no  agreement  as  to  what  are  the  important  exciting  causes.  Eye 
strain  has  been  regarded  as  the  most  common  and  important  cause  by 
many  ophthalmologists  and  some  neurologists,  probably  because  of  the 
ocular  prodomes  together  with  the  frequent  existence  of  errors  of 
refraction  ;  but  it  has  not  seemed  relatively  important  in  my  cases. 
Nevertheless,  all  abnormalities  of  vision  should  be  corrected.  Errors 
of  diet  and  digestive  disturbances  seem  to  many  to  be  the  important 
exciting  causes,  no  doubt  because  nausea  and  vomiting  are  so  promi- 
nent among  the  symptoms.  I  think  the  importance  of  such  causes  has 
been  greatly  exaggerated.  Digestive  errors  should,  of  course,  be  cor- 
rected, but  patients  with  migraine  generally  need  a  more  liberalized 
rather  than  a  more  restricted  diet. 

Of  all  the  exciting  causes  the  most  important  is  emotional  fatigue. 
Purely  physical  or  intellectual  exertion,  unaccompanied  by  emotional 
activity,  rarely  causes  an  attack.  But  most  migrainous  patients  are 
neurasthenic,  so  prolonged  exertion  is  likely  to  involve  emotional  dis- 
turbance which  then  precipitates  the  attack.  Even  pleasurable  emotion 
often  has  this  effect.  Hence  the  medicinal  and  psychic  treatment  of 
neurasthenia  is  generally  necessary. 

Hygienic  endeavors  to  avoid  exciting  causes  will  not  be  sufficient  in 
severe  cases.  In  a  considerable  proportion  of  these  are  found  signs  of 
thyroid  insufficiency,  such  as  subnormal  temperature",  cold  extremities, 
low  blood  pressure,  dryness  of  the  skin,  loss  of  hair  and  the  brow  sign. 

*  Abstract   of   paper    read    before    the    American    Neurological    Association. 
June,  1919. 
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In  these  cases,  small  doses  of  thyroid  are  of  great  advantage,  and  if 
blood  pressure  remains  low,  posterior  pituitary  should  be  added. 

To  overcome  the  cortical  irritability  which  predisposes  to  the 
paroxysms  bromids  are  naturally  suggested,  but  in  this  disease  they  are 
of  little  value  and  should  not  be  given.  A  number  of  my  epileptic 
patients  have  also  suffered  from  migraine,  and  the  bromids  which 
reduced  or  prevented  the  epileptic  attacks  had  no  effect  on  tho>e  of 
migraine. 

Cannabis  indica  seems  to  me  to  be  just  as  truly  a  specific  for  migraine 
as  bromids  are  for  epilepsy,  but  it  is  somewhat  difficult  to  use  success- 
fully on  account  of  the  variable  strength  of  different  preparations,  and 
consequent  uncertainty  as  to  the  proper  dose,  together  with  the  varying 
susceptibility  of  patients  to  its  effects  and  the  occasional  occurrence  of 
alarming  symptoms  from  even  small  doses.  To  secure  precision  in 
dosage,  I  always  use  the  same  preparation,  an  extract  made  by  Herrings, 
of  London.  This  is  uniform  in  strength  but  so  powerful  in  action  that 
it  cannot  safely  be  used  in  the  doses  generally  given  by  the  books.  The 
initial  dose  should  usually  not  be  over  0.004  to  0.005  gm.  (1/16  to  1/13 
grain),  and  this  may  be  cautiously  increased  up  to  about  0.015  gm. 
O/i  gram)>  given  three  or  four  times  daily.  Fortunately,  the  effects  of 
an  overdose  or  of  a  moderate  dose  in  a  susceptible  patient  are  more 
alarming  than  dangerous,  consisting  of  a  dreamy  absentmindedness 
with  magnification  of  the  sense  of  recently  elapsed  time  and  peculiar 
changes  in  the  bodily  feelings.  But  such  symptoms,  though  not  endan- 
gering the  life  or  health  of  the  patient,  may  be  damaging  to  the  reputa- 
tion of  the  physician.  It  is  best  on  prescribing  it  for  the  first  time  to 
explain  that,  while  entirely  safe,  it  may  possibly  cause  feelings  which 
would  be  alarming  if  no  warning  were  given.  The  cannabis  may  be 
combined  in  a  capsule  with  whatever  other  remedies  are  needed  for 
neurasthenia,  endocrinic  insufficiency,  constipation,  etc..  given  three  or 
four  times  daily.  It  should  be  increased  up  to  the  limit  of  easy  tolerance 
and  kept  there  for  a  long  time. 


AN     ACUTE     PRISON     NEUROSIS     OF     THE 
ANXIETY     TYPE 

X.    S.    YAWGER,    M.D. 
Consulting    Neurologist    to  the   Pennsylvania   Eastern   State   Penitentiary 

I'll  1I.ADELPHIA 

That  convicts  entering  upon  penal  servitude  should  at  times  show 
nervousness  is  what  one  would  expect,  but  to  be  informed  that  these 
offenders  may  become  ill  from  the  prospect  of  release  is  hardly  within 
one's  expectations. 

It  is  recognized  by  all  students  of  criminology  that,  during  the  life- 
time of  these  antisocial  individuals  many  anomalous  manifestations  are 
shown  and,  while  some  of  these  exhibitions  are  distinctly  psychopathic, 
others  it  appears  pertain  more  properly  to  the  sphere  of  behavior. 
Gleuck  x  has  observed  that  in  criminals  the  psychopathic  expressions  of 
common  and  early  occurrence  are : 

Convulsions,  somnambulism,  stuttering,  spells  of  rage,  running  away  from 
home,  crying  in  sleep,  protracted  enuresis,  sex  precocity,  nomadism,  sex  per- 
version, periodic  depression,  dizzy  spells,  retarded  walking  and  talking,  hyper- 
sensitiveness,  early  alcoholic  addiction  and  early  criminality. 

Perhaps  some  of  these  manifestations  might  be  classed  under  aber- 
ration of  behavior ;  and  this  recalls  what  Southard,2  in  his  practical 
grouping  of  mental  diseases  says :  "Let  us  leave  room  for  the  existence 
of  criminals  that  are  not  psychopathic."  Under  a  group  of  aberration 
of  behavior  one  might  properly  add  as  being  of  prognostic  importance, 
noticeable  disobedience  to  parents,  undue  quarrelsomeness,  preference 
for  bad  companions  and  wanton  cruelty  to  animals ;  also,  pronounced 
untidiness,  deceitfulness,  lying,  destructiveness  and  theft  in  the  school 
room.  Such  manifestations  are  here  emphasized  since  it  is  of  the  great- 
est importance  that  these  individuals  while  yet  schoolchildren  be  recog- 
nized as  having  wayward  tendencies ;  therefore,  the  effect  should  then 
be  made  to  bring  them  promptly  under  greater  supervision. 

Since  the  criminal  in  a  general  way  constitutes  a  type  that  is  prone  to 
psychopathic  experiences,  it  is  not  surprising  that  the  placement  of  this 
anomalous  individual  in  the  unusual  and  restricted  environment  of  a 

1.  Gleuck,  Bernard:  A  Study  of  606  Admissions  to  Sing  Sing  Prison, 
Mental   Hygiene   1:85    (Jan.)    1918. 

2.  Southard,  E.  E. :  Transactions  American  X'eurological  Association, 
p.  71,   1918. 


PRISON    NEUROSES    OF    ANXIETY    TYPE  297 

prison  is  occasionally  followed  by  the  development  of  a  special  group 
of  disorders,  so  that,  just  as  we  have  the  prison  psychoses,  there  is 
occasionally  manifested  a  more  or  less  definite  anxiety  neurosis,  which 
I  shall  describe,  and  which  I  believe  has  not  heretofore  been  considered. 

Among  the  insane,  looking  forward  to  the  time  of  parole  or  dis- 
charge almost  invariably  has  a  beneficial  influence  since  the  thought  of 
going  home  is  consoling;  but  with  the  convict,  who  often  has  no  home, 
just  the  opposite  effect  may  be  observed,  that  is,  a  prisoner  anticipating 
an  early  pardon  or  parole,  as  a  result  of  the  strain  incident  to  this  period, 
becomes  exceedingly  anxious.  As  the  hoped  for  time  of  release 
approaches,  the  anxiety  may  increase  to  the  extent  of  a  pronounced 
nervous  disturbance,  and  this  condition  is  one  which  the  individual  has 
not  previously  experienced  during  his  penal  servitude.  Occasionally,  a 
further  cause  of  anxiety  is  the  fact  that  a  detainer  has  been  lodged 
against  the  convict ;  tin's  means  that  as  the  inmate  emerges  from  prison 
he  shall  be  again  arrested  and  probably  interned  elsewhere. 

Convicts  are  almost  unanimous  in  the  feeling  that,  after  having 
served  the  sentence  imposed  for  their  offense,  upon  their  return  to 
society  they  should  be  allowed  to  start  life  afresh  ;  that  no  barriers  or 
obstacles  of  any  kind  should  be  placed  in  their  way  ;  that  the  public 
should  permit  them  to  take  up  some  work  unhampered  as  could  any 
stranger  who  might  come  in  their  midst ;  but  the  prisoners  knowing  that 
such  shall  not  be  their  fate,  fear  the  sting  of  public  disapproval  that 
awaits  them,  and,  under  the  strain,  become  exceedingly  hypersensitive. 
Obviously,  this  neurosis  is  more  common  in  penitentiaries  to  which, 
generally  speaking,  felons  are  sentenced,  than  in  the  smaller  jails,  where 
those  guilty  only  of  misdemeanors  are  interned. 

My  attention  was  first  attracted  to  the  disorder  while  examining  a 
prisoner  whose  application  for  pardon  was  awaiting  action.  I  was 
puzzled  as  to  the  cause  of  the  symptoms  presented  and  made  this  note : 

The  prisoner  is  restless,  talkative  and  irritable;  his  tendon  reflexes  are 
markedly  exaggerated  hut  equally  so;  upon  questioning  him  as  to  the  cause 
of  his  nervousness,  he  states,  "I  am  upset  hecause  I  am  coming  up  for  pardon." 

Further  investigation  disclosed  that  the  prisoner's  weight  at  the 
beginning  of  his  sentence,  April  15,  1916,  was  146  pounds,  and  at  the 
time  of  my  examination,  Jan.  1,  1918,  was  116  pounds.  A  more  liberal 
diet  was  allowed  and  a  reconstructive  tonic  prescribed  and.  though 
pardon  was  not  granted,  the  individual's  weight  soon  advanced  to  120 
pounds,  with  a  continued  rise  for  some  time  after.  I  then  concluded 
that  the  prisoner  was  right — that  he  had  reacted  badly  under  the  strain 
of  his  anxiety. 

About  one-third  of  the  convicts  coming  up  for  pardon  or  for  parole 
show  this  nervousness  to  a  greater  or  less  extent,  and  approximately 
in  one-tenth  of  these  offenders,  the  subjective  symptoms  are  so  sug- 
gestive, that  is,  when  observed  in  a  penal  institution,  as  to  be  diagnostic. 


A.    S.    YAWGER 

The  ones  who  escape  the  disorder  appear,  for  the  most  part,  to  be  those 
who  believe  that  favorable  outside  conditions  await  them. 

Among  the  inmates,  the  nervousness  is  jokingly  referred  to  as  "par- 
donitis"  and  "parotitis."  Manifestations  are  more  likely  to  occur  in  a 
first  offender  than  in  a  recidivist,  and  they  may  begin  as  long  as  three 
months  or  as  late  as  ten  days  before  the  hoped  for  time  of  release. 

The  symptoms  are  more  pronounced  in  the  individual  hoping  for 
pardon  than  in  one  looking  forward  to  parole,  since  the  former  must 
produce  convincing  evidence  why  a  pardon  should  be  granted,  whereas, 
the  latter  has  considerable  assurance  that  he  shall  be  released  at  the 
expiration  of  the  minimum  sentence.  Upon  obtaining  freedom  the  par- 
doned individual  recovers  more  promptly,  since  the  granting  of  liberty 
with  its  attendant  restoration  of  citizen  rights  removes  some  of  the 
strain,  while  with  the  paroled  convict,  he  shall  remain  out  only  while  his 
behavior  is  satisfactory,  hence,  the  shadow  of  the  prison  is  still  over 
him.  I  was  informed  by  a  parole  officer  that  noticeable  nervousness  has 
been  observed  in  convicts  for  weeks  after  their  parole. 

It  is  a  common  experience  that  an  individual  who  during  the  time 
of  his  sentence,  has  hardly  been  upon  the  physician's  list  through  this 
anxious  period  makes  demands  upon  his  service,  and  in  exceptional 
instances  it  is  even  necessary  to  remove  such  an  inmate  from  his  cell  to 
the  prison  hospital. 

One  may  ask  why,  during  this  anxious  period  of  prison  life,  does 
not  an  actual  psychosis  develop?  I  have  never  observed  pronounced 
mental  disturbance  at  such  a  time  and  this  is  probably  largely  due  to  the 
symptoms  being  so  pre-eminently  somatic  and  perhaps  also  because  the 
strain  does  not  last  sufficiently  long. 

SYMPTOMS 

There  is  a  facies  sometimes  observed  in  this  individual,  and  Dar- 
win's description  of  the  emotion  of  anxiety  may  be  applied  to  extreme 
cases  of  this  disorder.  Naturally,  facial  expressions  vary  greatly  with 
age,  but  one  sometimes  meets  with  a  face  that  is  long,  an  eye  that  is 
dulled  and  skin  that  is  corrugated  in  the  central  forehead ;  the  drooping 
at  the  angles  of  the  mouth  makes  this  picture  of  extreme  anxiety  com- 
plete. 

The  subjective  evidence  of  the  disorder  appears  in  the  form  of  rest- 
lessness, decreased  power  of  mental  concentration,  irritability,  hypo- 
chondriacal and  introspective  manifestations,  dreams  of  a  disturbing 
nature  often  broken  by  a  distressing  insomnia,  dyspepsia,  genitourinary 
manifestations,  cardiac  irregularity  or  respiratory  disturbances  ;  usually, 
there  is  an  appreciable  loss  in  weight  and  in  smokers  an  increased  use 
of  tobacco. 


PRISON    NEUROSES    OF    ANXIETY     TYPE  299 

Objectively,  a  tremor  may  be  encountered,  also,  generally  and 
equally  increased  activity  of  the  skin  and  tendon  reflexes. 

Sometimes  the  strain  falls  more  directly  upon  a  particular  part  of 
the  economy  and  the  following  is  an  instance  in  which  the  cardiac  symp- 
toms were  so  alarming  that  the  individual  was  twice  ordered  to  bed  in 
the  prison  hospital.  There  was  no  demonstrable  disease  of  the  heart, 
but  intense  attacks  of  pain,  which  radiated  into  the  left  arm,  were 
experienced,  and  associated  with  this  were  pronounced  palpitation, 
tachycardia  and  arrhythmia.  The  prisoner  also  showed  involuntary 
twitching  of  the  face  muscles  and  shrugging  of  the  shoulders  ;  both  skin 
and  tendon  reflexes  were  markedly  heightened ;  the  umbilical  reflex,  in 
particular,  could  be  elicited  over  a  very  extensive  area,  even  showing 
marked  activity  when  the  cremasteric  reflex  was  being  tested.  Parole 
led  to  a  prompt  subsidence  of  his  symptoms.  My  opportunity  to  observe 
female  convicts  has  been  exceedingly  limited  since  they  but  seldom 
receive  a  felonious  sentence,  but  I  believe  the  reactions  due  to  this 
anxious  state  will  be  found  to  be  more  intense  in  that  sex  ;  certainly,  the 
most  aggravated  case  I  have  observed  was  that  of  a  female  whose 
offense  was  first  degree  murder  but  whose  death  sentence  had  been  com- 
muted to  life  imprisonment.  This  woman  made  an  effort  for  pardon, 
and  I  recall  that  three  physicians,  one  a  surgeon,  made  a  careful  study 
of  her  condition  while  in  this  state  of  extreme  anxiety.  She  showed 
pronounced  loss  in  weight,  her  somatic  symptoms  were  mostly  gastro- 
intestinal, and  appendicitis  in  particular  was  considered.  Being  of  a 
highly  emotional  nature  it  was  decided  that  her  state  was  caused  largely 
by  anxiety  while  she  was  awaiting  the  action  of  the  pardon  board. 
Pardon  was  not  granted,  but  despite  this  her  condition  soon  showed 
marked  improvement. 

As  to  behavior  of  convicts  during  this  anxious  period  :  Trustworthy 
and  efficient  prisoners  occasionally  become  very  irritable  and  trouble- 
some. Frequent  illustrations  of  this  are  afforded  by  their  conduct  in 
the  prison  school ;  those  serving  as  instructors  are  sometimes  rendered 
unfit  for  their  duties,  while  among  the  pupils  it  is  the  rule  that  they  lose 
their  power  of  concentration,  and  become  restless  and  irritable  to  the 
extent  that  they  often  amount  to  disturbers  in  the  school  room. 

NATURE    OF    THE    DISORDER 

It  was  Freud's  belief  that  neurasthenia  was  typically  represented  by 
such  symptoms  as  headache,  spinal  irritation,  dyspepsia  with  flatulency 
and  constipation,  and  that  other  symptoms,  generally  speaking,  should 
be  classified  elsewhere.  This  led  to  his  separating  from  neurasthenia 
certain  manifestations  which  appeared  to  be  definitely  allied  with  one 
another  and  resulted  in  the  establishment  of  what  Freud  termed  the 
Angstneurose.     Obviously,  the  chief  symptom  of  the  anxiety  neur 
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syndrome  is  anxiety,  and  around  this  others  showing  a  definite  rela- 
tion thereto  are  grouped.  Thus  far,  the  views  of  Freud  met  with  rather 
general  acceptance,  but  the  great  influence  attributed  by  him  to  sex 
matters  has.  of  course,  been  bitterly  controverted. 

The  prison  anxiety  neurosis  here  described  develops  in  an  individual 
who  frequently  is  of  constitutional  inferiority.  And  the  extent  to 
which  the  disorder  lies  within  the  sexual  sphere  is  difficult  to  determine. 
The  convict  is  usually  a  masturbator,  and  some  damage  may  be  done  by 
this  unnatural  and  excessive  relief  of  sexual  tension  ;  furthermore,  a 
number  are  serving  sentences  for  crimes  of  a  sexual  nature  and  in  indi- 
viduals with  a  strong  appetite  for  venery,  one  would  expect  greater 
excitement,  and,  therefore,  greater  indulgence  as  the  hoped  for  time  of 
release  approaches.  Prisoners  sometimes  become  apprehensive  as  to 
the  damage  they  may  have  sustained  through  masturbation,  and  I  recall 
their  asking  if  they  would  again  be  able  to  have  natural  sexual  inter- 
course. 

Undoubtedly,  the  reactions  of  this  anxious  period  are  the  result  of 
important  factors  aside  from  the  sexual  sphere. 

The  prisoner's  mind  is  besieged  by  all  manner  of  real  and  fancied 
reasons  why  he  may  not  be  released.  Again,  a  few  prisoners  know  that 
detainers  have  been  lodged  against  them,  which  fact  of  itself  is  very 
disturbing;  but  surely  a  frequent  cause  of  this  anxiety  neurosis  is  the 
convict's  thought  that,  when  released  he  shall  perhaps  be  homeless,  and 
his  certain  knowledge  that  he  shall  be  an  unwelcome  member  of  society, 
which,  after  having  served  his  sentence,  he  feels  is  most  undeserved. 


DYXAMOPATHIC     BUT     XOXPSYCHOPATHIC 

THE     WAR     CONTRIBUTION      OF     BABINSKI 

E.     E.    SOUTHARD.     M.D. 

BOSTON 

A  brief  laudation  of  Babinski's  work.  Too  many  writers  have  confused 
issues  (especially  psychiatric  issues)  by  using  the  term  "dynamic"  inter- 
changaably  with  "psychic."  Much  talk  about  the  operations  of  the  "uncon- 
scious" could  be  clarified  by  subdividing  the  dynamopathic  (functional  ner- 
vous and  mental  conditions)  into  the  (dynamo)  psychopathic  and  the  (dynamo) 
neuropathic. 
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TETANY     AND     THE     PROBLEM     OF     MUSCLE 

STIMULATION- 
SMITH    ELY    JELLIFE.    M.D. 

NEW    YORK 

A  consideration  of  the  phenomena  of  tetany  and  related  syndromes  in  the 
light  of  diminished  resistances  at  the  synaptic  junction  of  the  primary  reflex 
arcs  and  higher  synaptic  arc  junctures  to  various  kinetic  discharges.  The  con- 
servative nature  of  the  electrical  threshold  at  the  synaptic  juncture  in  the  light 
of  Cajal's  hypothesis  of  avalanche  action.  The  possible  physicochemical  rela- 
tionship of  bivalent  kations  to  the  maintenance  of  the  necessary  synaptic 
threshold  resistances. 


THE     DEMENTIA     PRAECOX     PROBLEM 
HENRY    A.    COTTON.     M.D. 

TREXTOX,     X.    J. 

Dementia  praecox  considered  as  an  organic  brain  disease  and  not  as  a 
functional  mental  disease.  The  relation  of  chronic  infections  to  the  etiology. 
Is  there  such  an  entity  as  dementia  praecox?  Are  we  dealing  with  a  chronic 
organic  brain  disease  rather  than  a  functional  mental  disease?  Difficulty  of 
diagnosis.  No  definite  criteria  for  diagnosis.  Etiology,  primary,  of  chronic 
foci  of  infection.  Psychogenic  factors  secondary.  Chronic  infection  of  teeth, 
tonsils,  gastro-intestinal  tract  most  important;  other  areas  also  affected.  Sus- 
cessful  treatment  in  early  cases  possible  by  clearing  up  foci  of  chronic  infec- 
tion.    Report  of  cases. 


ON     THE     DEVELOPMENT     OF      \     SYSTEMATIC 

TERMINOLOGY     FOR     PSYCHIATRIC 

SYMPT<  >MS 

E.    E.    SOUTHARD,     M.D. 

BOSTON 

Aside  from  the  nomenclature  of  mental  disease  entities,  and  even  if  there 
were  no  disease  entities,  a  terminology  for  psychiatric  symptoms  is  not  only 
desirable  but,  tbe  author  believes,  necessary  fur  the  clarification  of  descrip- 
tive analysis.  The  author  pro],.-,-  a  systematically  expansible  Hellenic  termi- 
nology on  a  dithematic  basis,   with  qualifications  in  tbe  prototheme. 
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CHRONIC     HYPERTENSION     AND     ITS     EMOTIONAL 
SUBSTRUCTURE 

SMITH    ELY    JELLIFFE,    M.D. 

NEW     VOKK 

Report  of  a  case  with  chronic  hypertension  resulting  in  chronic  nephritis, 
arteriosclerosis,  petit  mal.  etc.  The  inadequacy  of  the  pragmatic  formulae 
offered  by  the  internist,  and  the  inability  to  carry  out  their  regime  in  therapy. 


A     STUDY     OF     THE     FACTOR     OF     ANTICIPATION 
IN     WAR     NEUROSES 

SIDNEY      I.      SCHWAB.     M.D.,     and     NORMAN      FEXTOX.     M.D. 

ST.     LOUIS 

A  consideration  of  anticipation.  The  anticipation  neuroses.  A  clinical 
description  of  the  type.  An '  analysis  of  the  anticipatory  factor  from  the 
period  of  enlistment  through  the  training  camps,  transportation  overseas, 
arrival  in  France,  training  camps  overseas,  and  the  period  of  active  service. 
Histories  of  typical  cases.  Analyses  of  these  cases  from  the  standpoint  of 
the  anticipatory  mechanism. 
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MAJOR     ALFRED     REGINALD     ALLEN,     U.S.A.* 
1876—1918 

CHARLES     K.     MILLS,    M.D.,    LL.D. 

Major  Alfred  Reginald  Allen  was  born  at  East  Greenwich,  R.  I., 
May  25,   1876,  and  died  in  France,  September  30,  1918. 

He  came  to  his  untimely  but  glorious  end  toward  the  close  of  the 
great  war  at  the  height  of  the  fierce  and  prolonged  engagement  known 
variously  as  the  Battle  of  the  Meuse  or  of  the  Argonne.  The  battle 
was  largely  fought  over  the  ground  intervening  between  the  Forest 
of  the  Argonne  and  the  west  side  of  the  Meuse.  On  September  26, 
r.  commanding  position  known  as  Montfaucon  was  captured  by  the 
American  forces.  The  fight  continued  until  October  4.  About  5:30 
in  the  afternoon  of  September  29,  Major  Allen,  while  directing  his 
battalion  at  the  little  village  of  Nantillois,  a  few  miles  from  Mont- 
faucon, received  a  fatal  shrapnel  wound  in  the  head.  He  did  not  regain 
consciousness,  and  died  at  4  o'clock  on  the  morning  of  September  30. 
He  was  buried  with  military  honors  not  far  from  the  place  of  his  death. 

Major  Allen  was  the  lineal  descendant  of  Samuel  Allen,  a  Friend 
from  Chew  Magna,  near  Bristol,  England,  who  arrived  with  his  wife 
and  family  where  Chester,  Pa.,  now  stands,  on  Dec.  11,  1681.  Samuel 
Allen  had  a  long  line  of  descendants,  some  of  them  well  known  in 
the  annals  of  Pennsylvania. 

Through  the  marriage  of  Nicholas  Wain's  daughter,  Jane,  with 
Samuel  Allen,  Jr.,  son  of  the  progenitor  of  the  family  in  this  country. 
Major  Allen  was  also  a  descendant  in  the  direct  line  from  Wain  who 
came  in  the  ship  "Welcome"  with  William  Penn  in  1682.  Dr.  1  larrison 
Allen,  the  distinguished  Philadelphia  anatomist  and  surgeon,  was  a  first 
cousin  of  Major  Allen's  father,  the  Rev.  George  Pomeroy  Allen,  D.D. 

The  American  founder  of  the  Pomeroy  family,  from  whom  Major 
Allen  was  descended  through  his  paternal  grandmother,  was  one 
Kl tweed  Pomeroy,  born  at  Beaminster,  County  Dorset,  England,  in 
1585.  He  landed  in  America  with  his  family  in  1630  at  Matapan  on 
Massachusetts  Bay,  where  he  and  his  companions  laid  out  the  town 
of  Dorchester.  This  Eltweed  Pomeroy,  genealogical  records  shew. 
had  a  highly  distinguished  ancestry,  and  some  of  his  descendants  were 

*  This  article  reprinted  by  request. 
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noted  in  American  history.  (  >ne  of  them,  Gen.  Seth  Pomeroy,  was  an 
officer  in  the  French  and  Indian  War,  fought  in  the  ranks  at  the  Battle 
oi  Bunker  Hill,  and  later  became  a  major-general  in  the  Patriot  Army. 

The  mother  of  Major  Allen  was  Elizabeth,  daughter  of  Mark 
Anthony  DeWolf  Howe,  the  first  bishop  of  the  central  diocese  of 
Pennsylvania.  Mark  Anthony  DeWolf,  the  common  ancestor  of  all 
the  DeWolf s  of  Rhode  Island,  was  born  1726  and  died  1793.  He 
was  the  great-great-grandson  of  Balthasar  DeWolf,  apparently  the 
first  of  his  line  in  this  country,  mentioned  in  the  records  of  Hartford. 
Conn.,  in  1656.  The  De Wolfs  were  prominent  in  Rhode  Island,  one 
of  them.  James  DeWolf,  being  a  United  States  senator  about  1820. 
The  Howes  were  descended  from  James  Howe,  who  came  from  Eng- 
land in  1637  to  Roxbury,  Mass. 

It  is  rare  that  one  can  point  to  so  long  and  honorable  an  American 
lineage  as  that  of  Major  Allen,  whose  progenitors  in  all  lines  settled 
in  this   country  more  than  two  centuries  ago. 

Allen's  preparatory  education  was  at  Selwin  Hall,  near  Reading, 
Pa.  He  was  a  student  at  Lehigh  University  in  1893  and  1894,  and 
graduated  in  medicine  at  the  University  of  Pennsylvania  in  1898.  He 
married  on  Jan.  21,  1904,  Helen,  daughter  of  E.  Burgess  and  Emma 
(Bolton)  Warren.  His  wife  survives  him  and  he  leaves  two  children, 
Alfred  Reginald  Allen,  Jr.,  and  Helen  Warren  Allen,  Twins,  born 
March  22,  1905. 

For  several  years  after  his  graduation,  Allen  was  associated  as 
personal  and  hospital  assistant  with  the  late  Dr.  S.  Weir  Mitchell. 
He  was  held  in  high  esteem  by  Dr.  Mitchell,  from  whom  he  received 
his  first  impulse  to  the  pursuit  of  neurology. 

In  1905,  Allen  engaged  in  pathologic  research  in  the  laboratory 
oi  neuropathology  of  the  University  of  Pennsylvania.  In  the  follow- 
ing year  he  became  formally  connected  with  the  neurological  staff  of 
the  University  Medical  School.  From  1907-1911  he  was  instructor 
in  neurology  and  neuropathology;  from  1907,  assistant  neurologist  to 
the  University  Hospital ;  from  1908  until  the  time  of  his  death,  one 
of  the  chiefs  of  clinic  of  the  neurological  department,  and  from  1911, 
associate  in  neurology  and  neuropathology.  For  several  years  he  was 
assistant  neurologist  to  the  Philadelphia  General  Hospital. 

Allen  was  a  fellow  of  the  College  of  Physicians  of  Philadelphia ; 
and  was  a  member  of  the  Philadelphia  Neurological  Society,  of  which 
he  was  secretary  in  1908  and  1909,  and  president  in  1910.  He  was  a 
member  of  the  American  Neurological  Association,  of  which  he  was 
secretary  and  treasurer,  1909-1917.  He  was  one  of  the  original 
members  of  the  American  Psychopathological  Association,  of  which 
he  was  president,  1914  and  1915.  As  secretary  of  the  United  States 
delegation,  he  attended  the  Sixteenth  International  Medical  Congress 
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at  Budapest  in  1909,  and  in  the  same  capacity  the  Seventeenth  Inter- 
national Medical  Congress  at  London  in  1913. 

In  the  Philadelphia  Postgraduate  School  of  Neurology,  Allen  gave 
several  courses  of  instruction  on  neurophysiology  at  his  rooms  in  the 
medical  laboratories  of  the  University  of  Pennsylvania.  This  instruc- 
tion, which  was  both  didactic  and  demonstrative,  was  highly  appre- 
ciated by  the  students  in  attendance. 

The  neurologic  contributions  of  Allen  were  chiefly  published  within 
a  period  of  ten  years,  from  1905  to  1914.  While  not  numerous,  they 
were  valuable,  and  illustrated  his  ability  as  a  clinician,  his  technical 
proficiency  with  the  microscope,  and  the  initiative  of  a  mind  always 
alert  and  progressive. 

His  first  noteworthy  neurologic  paper,  on  "Combined  Pseudo- 
systemic  Disease,  with  Special  Reference  to  Annular  Degeneration.'' 
was  published  in  the  University  of  Pennsylvania  Medical  Bulletin. 
January,  1905.  This  and  nearly  all  his  other  writings  are  to  be  found 
in  the  series  of  "Contributions  from  the  Department  of  Neurology 
and  Laboratory  of  Neuropathology  of  the  University  of  Pennsyl- 
vania." these  volumes  being  made  up  largely  of  reprints  of  articles 
published  by  members  of  the  department  in  medical  journals.  In  this 
paper  he  first  discusses  the  centripetal  and  centrifugal  blood  supply 
of  the  spnial  cord,  and  then  presents  in  careful  detail  a  clinical  history, 
and  the  results  of  his  examinations  and  histologic  investigation.  His 
conclusions  favor  the  theory  of  the  vascular  origin  of  such  well  known 
spinal  affections  as  the  various  forms  of  poliomyelitis,  Fredreich's 
ataxia,  disseminated  sclerosis,  paralysis  agitans  and  tabes  dorsalis. 

A  second  article  entitled  "The  Connective  Tissue  Character  of  the 
Septa  of  the  Spinal  Cord  as  Studied  by  a  New  Stain,"  appeared  in 
the  Journal  of  Nervous  and  Mental  Diseases,  December,  1906.  This 
paper  is  brief  and  is  chiefly  valuable  as  showing  the  tendency  of  the 
author  to  reach  out  into  new  fields.  By  means  of  the  stain,  the  use 
of  which  is  clearly  described.  Allen  was  able  to  demonstrate  the  fact 
that  the  posterior  median  septum  of  the  spinal  cord,  as  well  as  a 
number  of  the  septa  of  the  lateral  columns,  contain  connective  tissue 
which  is  continuous  with  the  pia. 

A  third  paper  written  in  collaboration  with  Dr.  William  ( i.  Spiller 
was  published  both  in  the  University  of  Pennsylvania  Medical  Bul- 
letin, March-April,  1907,  and  in  The  Journal  of  the  American  Medical 
Association,  April  13,  1907.  The  subject  was  "Internal  Hydrocephalus, 
with  the  Report  of  Two  Cases,  One  Resulting  from  (  >eclusion  of  the 
Aqueduct  of  Sylvius."  In  this  contribution,  after  an  excellent  sum- 
mary of  the  literature  of  the  subject,  microscopic  and  macroscopic 
reports  of  two  interesting  cases  are  given. 
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In  1907,  the  "Contributions  of  the  Department  of  Neurology  and 
Laboratory  of  Neuropathology"  contained  an  article  prepared  in  col- 
laboration with  the  writer  on  "Two  Cases  of  the  Polyneuritic  Psychosis 
with  Necropsies  and  Microscopical  Findings."  This  paper  was  read 
at  the  sixty-third  annual  meeting  of  the  American  Medico-Psycho- 
logical Association,  Washington,  D.  C,  May  7-10,  1907.  It  was,  in 
the  main,  a  study  of  the  probable  etiology  and  pathology  of  Korsakoff's 
disease,  and  it  contained  brief  references  to  other  contributions. 

A  careful  anatomic  study  was  incorporated  in  a  paper  by  Allen  on 
the  "Distribution  of  the  Motor  Root  in  the  Anterior  Horn,"  Univer- 
sity of  Pennsylvania  Medical  Bulletin,  November,  1907. 

Elsewhere  I  shall  speak  of  Allen's  ability  as  a  musician  and  student 
of  harmony.  In  one  of  his  papers  he  applies  this  gift  in  describing 
"A  New  Diagnostic  Sign  in  Recurrent  Laryngeal  Paralysis,"  Journal 
of  Nervous  and  Mental  Diseases,  1908.  That  development  of  the  sign 
was  dependent  on  an  observation  of  Allen  that  when  the  laryngeal 
paralysis  was  unilateral  there  was  a  very  material  difference  in  the 
upward  excursion  of  pitch,  if  the  vocal  apparatus  was  stimulated 
electrically  during  the  singing  of  a  tone.  The  sign,  as  the  author  indi- 
cates, is  of  curious  interest  rather  than  of  wide  practical  application. 

One  of  Allen's  most  elaborate  papers  was  that  on  "Injuries  of  the 
Spinal  Cord."  University  of  Pennsylvania  Medical  Bulletin,  April, 
1908.  It  covered  between  thirty  and  forty  pages,  and  was  profusely 
illustrated  with  photographs  of  gross  specimens  and  photomicro- 
graphs. These  illustrations,  which  represent  some  of  the  best  work 
of  the  kind  in  the  literature  of  neurology,  indicate  by  their  remark- 
able quality  Allen's  skill  in  photography. 

The  following  is  a  list  of  other  papers  published  by  Allen  between 
1908  and  1914: 

"The  Symptom-Complex  of  Transverse  Lesions  of  the  Spinal  Cord  and  Its 
Relation  to  Structural  Changes  Therein,"  American  Journal  of  the  Medical 
Sciences,  May,   1908. 

"Delayed  Apoplexy  (Spdtapoplexie),  with  the  Report  of  a  Case,"  "Contribu- 
tions from  the  Department  of  Neurology  and  Laboratory  of  Neuropathology, 
University  of  Pennsylvania,"  1908. 

"Hemorrhage  into  the  Ventricles,  Its  Relations  to  Convulsions  and  Rigidity 
in  Apoplectiform  Hemiplegia,"  The  Journal  of  the  American  Medical  Associa- 
tion, July  18,  1908. 

"Special  Features  Concerning  Multiple  Neuritis,"  University  of  Pennsylvania 
Medical  Bulletin,  November,  1909. 

"Concussion  of  the  Brain,"  The  Journal  of  the  American  Medical  Associa- 
tion, September  10,  1910. 

"The  Histopathology  of  the  Preparalytic  Stage  of  Acute  Anterior  Polio- 
myelitis," Pennsylvania  Medical  Journal,  December,   1911. 

"Surgery  of  Experimental  Lesions  of  Spinal  Cord  Equivalent  to  Crush 
Injury  of  Fracture  Dislocation  of  Spinal  Column  (Preliminary  Report"),  The 
Journal  of  the  American  Medical  Association,  September  9,  1911. 
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"The  Effect  of  the  Removal  of  the  Hypophysis  in  the  Dog,"  written  in  col- 
laboration with  Dr.  Joshua  Edwin  Sweet,  Annals  of  Surgery,  April,   1913. 

"Remarks  on  the  Histopathological  Changes  in  the  Spinal  Cord  Due  to 
Impact,"  Journal  of  Nervous  and  Mental  Diseases,   March,   1914. 

These  articles  all  contain  material  worthy  of  record,  and  some  of 
them  are  especially  notable,  as  for  instance,  those  on  delayed  apoplexy, 
hemorrhage  into  the  ventricles,  on  the  surgery  of  experimental  lesions 
of  the  spinal  cord,  on  the  histopathologic  changes  in  the  spinal  cord 
due  to  impact,  and  the  effect  of  the  removal  of  the  hypophysis. 

As  the  result  of  the  investigations  incorporated  in  his  papers  on 
spinal  crush  injuries  and  on  the  histopathologic  changes  in  the  spinal 
cord  due  to  impact,  Allen  suggested  an  early  operative  procedure  in 
severe  spinal  traumatisms,  which  was  afterward  put  into  successful 
practical  application  by  Dr.  C.  H.  Frazier.  This  consisted  in  a  median 
longitudinal  incision  directly  through  the  injured  area  of  the  cord. 
The  physiology  of  the  beneficial  action  of  this  incision  was  ascribed 
by  Allen  "to  a  draining  of  the  cord  at  this  point  of  blood  and  serum, 
and  thereby  not  only  preventing  the  pressure  of  this  exudate  on  the 
nerve  elements,  but  also  removing  what  would  in  time,  through  chem- 
ical change,  give  rise  to  a  biochemical  irritation  with  destruction  of 
tissue." 

During  Allen's  stay  in  England  in  1913,  he  did  some  laboratory 
work  on  the  cerebellum.  He  again  took  up  cerebellar  research  after 
his  return  to  this  country,  but  this  work  was  interrupted  by  the  war. 

Besides  the  contributions  of  Allen  thus  hastily  summarized,  he 
delivered  able  presidential  addresses  on  some  phases  of  psychoanalysis 
before  the  American  Psychopathological  Association  and  the  Phila- 
delphia Neurological  Society. 

Allen  collaborated  with  Dr.  Charles  H.  Frazier  in  the  production 
of  his  work  on  "The  Surgery  of  the  Spine  and  Spinal  Cord."  published 
in  1918.  For  this  book  he  wrote  an  excellent  chapter  on  the  "Normal 
and  Pathological  Physiology  of  the  Spinal  Cord."  and  in  other  ways 
was  associated  with  Dr.  Frazier  in  the  preparation  of  the  volume. 

Allen  was  a  lover  of  music  and  a  close  student  of  harmony.  When 
very  young  he  composed  an  opera,  both  words  and  music.  He  was 
the  author  of  many  songs,  some  church  music  and  an  overture. 

He  organized  the  Savoy  Opera  Company  for  the  amateur  produc- 
tion of  Gilbert  and  Sullivan's  operas.  This  company  gave  as  its  first 
performance  "Trial  by  Jury."  in  May.  1001.  and  is  still  successfully 
producing  a  Gilbert  and  Sullivan  opera  each  year.  During  his  active 
connection  with  the  company  Allen  trained  all  the  cast  and  chorus,  and 
conducted  the  orchestra. 

He  wrote  the  music  for  a  Christmas  carol,  the  words  for  which 
were    furnished   by   the    Rev.    Louis   F.   Benson.     He   also  wrote   the 
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music  for  one  of  the  hymns  of  the  war  hymn-hook  entitled  "For  God 
and  Country." 

Allen  was  the  musical  editor  of  the  revised  edition  of  "The 
Hymnal.-'  v\  which  Dr.  Benson  was  the  editor-in-chief.  "The  Hym- 
nal"* was  published  by  authority  of  the  General  Assembly  of  the 
Presbyterian  Church  in  the  United  States,  1911.  Allen's  duties  as 
musical  editor  were  to  revise  the  harmonies  of  the  tunes,  a  work  for 
which  he  was  peculiarly  well  fitted.  He  wrote  for  the  hymnal  several 
new  hymn  tunes  and  several  chants. 

Although  Allen  never  took  a  lession  on  the  piano,  his  knowledge 
of  the  theory  of  music  and  his  natural  musical  gifts  were  such  that 
he  could  play  with  ease,  fluency  and  grace.  He  was  also  an  excellent 
violinist. 

Among  Allen's  many  gifts  was  that  for  languages.  He  was  an 
earnest  student  of  the  origin  of  languages  and  had  much  facility  in 
acquiring  a  language,  for  the  purposes  of  speaking  and  reading  it. 
It  was  said  of  him  by  one  who  knew  him  well  that  "he  thought  no 
more  of  studying  a  new  language  than  a  lawyer  of  undertaking  a 
new  case."  This  facility  was  assisted  by  his  powers  of  concentration 
on  any  subject  which  he  had  in  hand.  He  was  an  industrious  collector 
of  books  on  languages.  During  his  travels  abroad  in  Belgium,  Holland, 
France.  Germany  and  Italy,  he  was  in  the  habit  of  getting  the  school- 
books  of  the  places  visited,  studying  by  their  aid  the  history,  features 
and  costumes  of  the  countries  through  which  he  was  traveling. 

As  illustrating  his  powers  of  concentration,  one  of  his  intimate 
friends  writes : 

"This  is  shown  by  his  enthusiastic  work  in  higher  mathematics  which  he 
developed  under  the  stress  of  coming  into  contact  with  the  problems  of  modern 
gunnery,  thus  promoting  an  efficiency  in  that  department,  which  enabled  him 
to  become  the  commandant  of  the  Infantry  School  of  Arms,  a  position  which 
he  held  for  a  short  time.' 

"Perhaps  the  quality  in  Major  Allen's  mental  constitution  that  most  impressed 
a  fellow  student,"  says  the  same  friend,  "was  the  great  width  and  variety  of 
his  accomplishments,  each  one  of  them  pursued  with  so  much  intensity  and  yet 
at  the  same  time  made  to  cohere  and  co-operate  by  the  perfect  sanity  of  his 
mind  and  the  catholicity  of  his  interests.  He  was  at  once  absorbed  in  the 
particular  work  that  employed  him,  but  with  a  mind  so  disciplined  that  not  only 
every  pursuit  but  every  fact  was  kept  in  its  own  pigeon-hole,  and  he  himself 
was  able  to  pass  from  one  to  another  with  the  least  possible  mental  friction." 

Allen  was  a  skilled  photographer  and  a  good  pen-and-ink  drafts- 
man. At  one  period  he  acted  as  photomicrographer  at  the  medical 
laboratories  of  the  University  of  Pennsylvania,  producing  work  of 
much  technical  excellence  for  publications  issued  by  some  of  the 
departments.  His  own  papers  were  sometimes  illustrated  by  original 
photographs  and  drawings  of  unusual  merit. 
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Besides  his  medical  photography,  Allen  did  fine  work  in  general 
photography.  When  the  writer  of  this  article  was  engaged  in  a  local 
historical  research,  covering  a  district  of  Philadelphia,  Allen  sometimes 
accompanied  him  on  his  trips,  taking  beautiful  landscape  and  other 
photographs. 

From  the  time  when,  in  1914,  Belgium  was  invaded,  Allen  had  a 
strong  feeling  that  it  was  his  duty  to  serve  the  cause  of  liberty  against 
( ierman  aggression. 

When  the  training  camp  was  organized  at  Plattsburg,  X.  Y.,  he 
was  one  of  the  first  to  go  there.  He  went  in  August  and  September, 
1915,  and  again  in  August  and  September  of  the  following  year. 
During  his  stay  in  Plattsburg  he  was  commissioned  first  lieutenant  in 
the  reserve  corps,  and  in  October,  1916,  was  commissioned  major. 
After  war  was  declared  he  was  ordered  to  the  training  camp  at  Fort 
Niagara,  where  he  spent  the  summer  of  1917.  In  the  fall  of  1917, 
he  was  transferred  to  Camp  Meade,  Md.,  where  he  remained  a  short 
time  and  then  was  sent  to  the  training  school  at  Fort  Sill.  Okla.  He 
returned  to  Camp  Meade  where  he  became  director  and,  for  a  short 
time,  commandant  of  the  School  of  Automatic  Anib  in  the  Infantry 
School  of  Arms  of  the  Seventy-Ninth  Division.  He  was  made  major 
of  the  314th  United  States  Infantry  and  arrived  in  France  with  his 
regiment  in  July,  1918,  which  was  in  a  brigade  commanded  by 
Brigadier-General  Nicholson,  being  a  part  of  the  Seventy-Ninth 
Division  under  the  command  of  Major-General  Joseph  E.  Kuhn. 
The  Division  was  a  part  of  the  Fifth  Army  Corps  of  the  First 
American  Army.  All  his  military  duties  were  faithfully  and 
efficiently  rendered,  and  he  was  beloved  alike  by  the  officers  and  men 
of  his  battalion.  The  time  and  manner  of  his  death  have  been  men- 
tioned at  the  beginning  of  this  sketch.  I  saw  him  last  January.  1918, 
when  he  was  on  a  visit  to  Philadelphia  from  Camp  Meade.  He  talked 
seriously  of  the  great  task  which  confronted  the  allies,  but  was  full 
of  ardor  and  enthusiasm  and  related  to  others  and  myself  of  the 
company  where  we  met,  many  interesting  details  of  his  recent  military 
experience  :s. 

The  high  esteem  in  which  Major  Allen  was  held  by  those  familiar 
with  his  military  career  is  shown  in  two  letters  to  his  wife  regarding 
him  —  one  by  a  fellow  officer,  Capt.  Frederick  A.  Muhlenberg,  U.S.A., 
and  the  other  by   Fullerton  L.  Waldo,  the  well  known  journalist. 

Captain   Muhlenberg  writes  as    follows: 

What  a  sense  of  loss  we  all  feel.  The  Major  was  always  sympathetic  and 
kind  to  the  officers  in  the  regiment  and  helped  them  at  all  times  by  any  powers 
at  his  command.  I  have  always  believed  that  his  nerve  in  choosing  the  infantry, 
with  his  special  knowledge  and  willingness  to  share  it  made  a  real  case  of 
"the  greatest  good  for  the  greatest  number."    His  thought  fulness  for  others  and 
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quick  thinking  under  harassing  conditions  have  set  us  a  true  example  of  the 
perfect  soldier. 

I  feel  a  very  deep  sense  of  personal  loss.  I  was  under  the  Major  at  Niagara, 
where  he  was  very  kind  to  me.  At  Camp  Meade  I  was  his  adjutant  in  the 
early  days  and  quickly  came  to  recognize  his  great  ability  and  charm.  Over 
here  I  have  often  been  honored  by  his  confidence  and  I  really  feel  that  I  have 
lost  a  close  and  dear  friend. 

While  I  was  evacuated  too  soon  to  learn  the  details  of  either  his  death  or 
burial  ( I  got  a  bullet-scrape  on  the  side  of  the  head  and  various  burns  from 
mustard-gas)  I  am  sure,  from  the  universal  expressions  of  regret  which  I 
heard  on  the  way  back  (from  the  regimental  commander  to  some  of  the  "buck 
privates"  in  the  rear  rank  of  the  battalion)  that  all  the  honors  which  could  be 
paid  him  were  paid.  Major  Allen  had  the  universal  love  and  respect  of  all  who 
knew  him.     Your  children  have  been  given  a  great  heritage. 

Mr.   Waldo   writes: 

I  may  not  lay  claim  to  the  deeper  intimacies  of  Major  Allen's  friendship, 
but  wherever  and  whenever  his  life  touched  mine  I  felt  the  inspiration.  The 
first  time  was  when  he  wrote  out  for  me  offhand  a  musical  score  from  memory. 
Again,  at  drill  under  the  trees  at  Rosemont  his  explanations  of  maneuvers  were 
brilliant  and  disclosed  his  real  and  rare  ability  as  a  leader  of  men. 

At  Plattsburg  he  was  a  joy  to  all  who  heard  him  talk,  and  his  ministrations 
to  men  footsore  by  the  long  and  heavy  marches  won  the  gratitude  of  a  host. 
I  was  always  comfortable  under  the  most  trying  conditions  because  I  strictly 
followed  his  injunctions. 

When  last  spring  I  spoke  at  Camp  Meade,  there  he  was,  sitting  in  the  front 
row  to  encourage  me.  He  of  all  men,  who  knew  a  thousand  times  more  of 
warfare  than  I  could  ever  hope  to  tell  him  from  the  brief  page  of  my  experi- 
ence abroad 

An  extraordinary  versatility  that  ran  no  risk  of  being  superficial;  a  shrewd 
insight  that  never  hurt  the  feelings  of  others;  a  quick  sense  of  humor;  a  passion 
for  scholarly  analysis  without  pedantry;  the  graceful  savoir-faire  of  a  man  of 
the  world  united  to  every  finer  sensibility  of  feeling — these  were  some  of  the 
characteristics  that  marked  Major  Allen  and  that  now  must  bring  you,  in  the 
midst  of  loss  irretrievable,  a  legacy  of  precious  memories  of  the  noble  man  of 
nature  that  he  was.  Words  have  no  wings  in  such  an  hour,  and  yet  it  is  some- 
thing to  you  to  feel  that  besides  God's  infinite  mercy  you  have  the  commisera- 
tion of  those  who  stand  with  you  uplifted,  in  the  black  hour  of  grief,  by  the 
exemplary  life  and  death  of  a  soldier  and  a  gentleman — martyr  and  hero  for 
the  sake  of  us  all. 

Major  Allen  is  no  longer  with  us.  Regard  for  his  memory  is  united 
with  deep  sympathy  for  his  family,  but  one  may  not  intrude  too  far 
with  words  of  condolence,  always  so  difficult,  on  the  intimacy  of  the 
grief  of  those  who  mourn  for  their  beloved.  Speaking  for  his  medical 
associates  and  especially  for  his  neurologic  colleagues,  I  can  testify  to 
the  high  esteem  and  affection  in  which  he  was  held.  His  brethren  of 
the  American  Neurological  Association  will  miss  his  inspiring  presence. 
The  secretarial  work  of  the  association  was  never  done  so  well  and 
thoroughly  as  during  the   period  of   his   official  connection.     At   the 
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annual  dinners  of  the  association  he  was  the  enlivening  spirit,  charm- 
ing those  present  with  his  rhythmic  and  musical  improvisations. 

While  Major  Allen  was  not  a  society  man  in  the  accepted  use  of 
the  designation,  he  had  social  gifts  which  made  him  a  delightful  com- 
panion in  the  drawing  room  and  at  the  festive  board.  He  enjoyed 
conversation.  Music,  poetry  and  the  quick  interchange  of  thought 
had  for  him  a  strong  appeal.  He  was  a  fluent  and  eloquent  talker; 
quick  at  repartee,  and  earnest  in  argument.  His  wit  was  incisive ;  his 
irony  gentle;  his  humor  genial.  He  yielded  his  life  in  a  cause  which 
appealed  to  his  inmost  nature.  Gone  from  our  midst,  in  spirit  he  is 
still  with  us. 

"Fame  is  the  spur  that  the  clear  spirit  doth  raise 
(That  last  infirmity  of  noble  minds  abhorred) 
To  scorn  delights  and  live  laborious  days; 
But  the  fair  guerdon  when  we  hope  to  find, 
And  think  to  burst  out  into  sudden  blaze, 
Comes  the  blind  Fury  with  the  abhorred   shears, 
And  slits  the  thin-spun  life.     'But  not  the  praise,' 
Phcebus  replied,  and  touched  my  trembling  ears: 
'Fame  is  no  plant  that  grows  on  mortal  soil, 
Nor  in  the  glistering  foil 

Set  off  to  the  world,  nor  in  broad  rumour  lies, 
But  lives  and  spreads  aloft  by  those  pure  eyes 
And  perfect  witness  of  all-judging  Jove; 
As  he  pronounces  lastly  on  each  deed, 
Of  so  much  fame  in  heaven  expect  thy  meed.' " 
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